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3.0 STATEMENT OF POLICY

3.1 PURPOSE

As an analytical laboratory, it is our goal to produce scientific data having the highest
attainable level of precision and accuracy. The quality assurance plan described in this
document is a component of an overall effort to assess and control the accuracy and
precision of data generated, thus making it legally and scientifically defensible.

This manual will describe management procedures and controls as well as general
requirements for quality control procedures. Each method contained in our laboratory
*standard operating procedure manual (SOP) will have the control steps described which are

specific to that method. The terms “quality assurance™ and “quality control” will be defined
for the purpose of this manual as follows:

QUALITY ASSURANCE: Procedures, policies, objectives, and principles

which, when properly intergrated into the total laboratory system, are
intended to produce data of known quality.

QUALITY CONTROL: Functional, specific actions taken by the analyst to verify
processes within the laboratory.

The importance of activities described in this manual are conveyed by use of the words
“must”, “may”, and “shall”. The words “must™ and “shall” indicate actions which are
required. The word “may” indicates an action which is not required but is recommended.

Some recommended actions may actually be required by some of the mdmdual procedures
contained in the standard operating procedures manual.

3.2 RESPONSIBILITIES AND GUIDELINES FOR PERSONNEL
The Laboratory Director is responsible for the quality of data produced. the Quality
Assurance Officer is responsible for the daily monitoring of the QC program. Reporting

directly to the Laboratory Director, he will make recommendations for corrective actions as
needed.

All personnel will strive to meet the requirements of the QA program as it relates to their
specific area of the laboratory while maintaining appropriate records to confirm that all

quality control procedures are being followed. All personne! will have access to this QA manual,
SOP’s, and other relevant documents and are encouraged to discuss the contents with the

QA Officer or Laboratory Director at any time; however, no deviations from the procedures

Tleg
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found herein will be made without the approval of the Laboratory Direc%or and the 1aborat0ry
QA Officer.

The taboratory QA Officer will supervise the training and evaluation of all new personnel to
insure that everyone performing laboratory analyses is thoroughly familiar with the program
described in this manual. Documentation relating to training of individual laboratory
personnel will be kept on file in the personnel office. '

T
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ORGANIZATION AND RESPONSIBLILITY

PURPOSE

In order for the QA program to function properly all members of the staff must clearly
understand and meet their individual repsonsibilities as they relate to quality control. Those
responsibilities are outlined in this section and are represented graphically 1n Figure 4-1.

. ORGANIZATIONAL CHART

Figure 4-1 illustrates the chain of responsibility within the laboratory.

421 Chief Executive Officer

The Chief Executive Officer is responsible functions relating to the laboratory as a
corporation. He is the primary interface with the stockholders of the company. He
has the final responsibility for the corporation.

4.2.2 ChiefFinancial Officer

The Chief Financial Officer is responsible for day to day operation of the business
office. He is prnimarily responsible for accounts payable and accounts receivabie.

4.4 4 President/Laboratory Director
This individual 1s responsible for the following:
1. Providing the general direction of the laboratory as related to systens and

procedures. Authority may be delegated to appropriate individuals, however,
the final responsibility lies solely with the Laboratory Director.,..

12

Design and implementation of the QA program.

(8]

In association with the QA Officer, monitor and modify when necessary the
components of the QA program.

4. Laboratory chain of responsibility. This should be graphically represented by
an organization chart which is updated regularly.

Wy
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Personnel selection.

Logistical support operations, 1.¢., courriers, samplers, client service personnel.

Laboratory Information System design and mainienance.

‘Assist the QA Officer and the Technical Direcior in the review of final reports.

- 4.2.3 Quality Assurance Officer

This individual is responsible for the following:

I

2

T

8.

Daily monitoring of quality control procedures.

. Mainienance of appropriate QC charts and documents.
S

Document QC errors and work with the area supervisor to insure corrective
action.

Initiate an in-house proficiency evaluation program involving blind samples.

Keep the Laboratory Director and area supervisors apprised of ithe general state
of the quality assurance program.

Supervise Hazardous Waste and Health and Safety issues within the laboratory.
Assist in the final review of data and chient reports.

Maintain Certifications and Validations; Report all P.E. Sample Results.

-

4.2.4 Technical Direcior

This individual will be responsible for the following:

1.

2.

Maintaining an awareness of the changes in laboratory requirements,

procedures, and instrumentation.

Writing and updating regularly the Standard Operation Procedures (SOP) of
the faboratory.

Wi
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3. Monitoring all technical systems to insure proper analytical performance.
4. Interfacing with clients when questions arise relating to interpretation of data.
5. Assisting in the review of data and final laboratory reports.
4.2.5 Technical Support Manager

This individual 1s responsible for:

1. Direct the logging of incoming sampies into the laboratory management
system (LIMS).

-2

Scheduling and monitoring the performance of laboratory analyses with
respect to sample holding times and client expectations.

Direct the organized storage of hard copy raw data.

[US]

4. Generating laboratory reports and other management reports necessary for the
proper function of the laboratory.

5. Manage long term storage of laboratory records.

6. Manage the organic preparation laboratory.

7. Direct electronic reporting to vartous clients including faxing reports.
8. Direct hard copy report distribution to clients.

4.2.6 Operations Manager

This individual is responsible for the following;

e

. Management of all anaiytical section supervisors.

£

. Assist with final review of laboratory data.

[#3]

. Supervise completion of Data Packages (e.g. CLP).

Wit
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4. Insure that all daily operations specified in BOTH the SOP Manual and the
Quality Assurance Manual are strictly followed.

4.2.7 Technical Services Group

These individuals are responsible for assisting Clients with technical inquiries.
Incoming calls are received by Client Services; technical questions are routed to
the Technical Services Group and are given to one of the following in the order
listed below:

Mary Louise Lynn: primary contact for client technical inquiries.
Michael Dunn  : Technical Director of laboratory

John Mitchelt  : Operations Manager of laboratory

Theodore Duello : Quality Assurance Officer of laboratory
Danny Hale : President / Laboratory Director

An incoming call may also be specifically routed to any one of the above at the
request of the chient.

4.2.8 Controiler
This individual is responsible for the foilowing:
1. Operation of the Business Office

2. Management of Client Services

(W)

. Management of Shipping, Receiving, Sample Archives.

4.2.9 Client Services Supervisor

L]

This individual is responsible for the following:

I. Supervising client service representatives as they form the interface between the
technical departments and the client.

2%

. Assisting the clients in procuring the proper sampling supphies.

[P

. Respond to client inquiries concerning sample status.

"
R
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4. Assist clients with resolution of problems concerning the Chain-o{-Custody.

4.2.10 Analytical Section Supervisors
These individuals are responsible for:

1. Evaluating instruments, computer software, and personnel performance in their
sections. :

b2

Maintenance of instrumentation such that the equipment is in proper operating
condition. -

Lt

Supervision of chemists in the section as they perform analyses to
insure that SOP’s are followed and that any anomalies are properly noted.

4. Performance of all proficiency elvaluations as determined by the QA officer.

5. Supervision of the daily operation of the department, e g., personnel scheduling
and workload distribution: ’

4.2.11 Laboratory Analysts
These individuals are responsible for the following:

1. The proper performance of all analytical procedures according to approved

protocel. This will include the analysis of appropriate QC material and the final
reporting of the data,

[

. The analyst will report any out of control situations directly to the section
© SUpervisor.

[

. The analyst will familarize himself with the manufacturers recommended

maintenance schedule for instrumentation in his area and will perform and
document those maintenance steps.

(8]

4.3 Required Education and Training of Technical Personnel

The following are requirements for those personnel involved in the performance of
laboratory analyses:

s
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. B.S. or B.A. degree in one of the physical sciences from an accredited

college or university, plus the necessary training in our laboratory such that the
QA Officer approves releasing of this employee for independent work.

A high school diploma, two years of college, and two vears of laboratory
experience in the environmental field.

Documentation that the analyst 1s capable of performing intended analyses
properly to the satisfaction of the QA Officer.
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QUALITY ASSURANCE OBJECTIVES

Analytical methods used for the extraction, digestion, preparation, and analysis of
organic and inorganic analytes are listed in Tables 5-1 through 5-38. Accuracy 1s
expressed as the percent recovery within a statistically acceptable range. Precision
numbers relate to the degree of correlation between duplicate pairs of samples taken
through the analytical process and are expressed as a percentage. Method detection
{imits represent the lowest concentration of analvtes that can be reported with confidence
and will vary according to the matrix. The data in the Tables in this Section (Section 5)
are generated from laboratory values, unless otherwise indicated. Practical Quantitation
Limits or Reporting Limits are usually higher than the listed MDL’s (e.g. 10 times).

Whad
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METALLIC ANALYTES DIGESTION PROCEDURES

Waters for ICP

3005A

Aluminum
Antimony
Arsenic

Barium
Beryllium
Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Motybdenum

Nickel

Potassium

Selenium

Sitver

Sodium

Thallium

Vanadium

Zinc

Waters for GFAA

3020A

Beryllium
Cadmium -
Chromium
Lead
Thallium
Arsenic
Selenium
Antimony
Silver
Zinc
Copper

Wy
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TABLE 5-1 cont
METALLIC ANALYTES DIGESTION PROCEDURES
Waters by ICP or GFAA
Microwave Digestion

015

(FR]

Aluminum
Antimony
Arsenic

< Barium,
Beryliium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Zinc
Lead
Magnesium

‘Manganese
Molybdenum
Nickel
Potassium _
Selenium -
Silver
Sodium "

Thallium
Vanadium

gastab3,
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TABLE 5-1 comt

METALLIC ANALYTES DIGESTION PROCEDURES

Soils, Sludges, Sediments
METHOD 3050 B

GF
Arsenic
Beryllium
Cadmium
Chromium
- Lead
Selenium
Thallium
Silver
Zinc
Copper
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TABLE 5-1 cont

METALLIC ANALYTES DIGESTION PROCEDURES

Microwave Digestion
Soil, Sludges, and Oils

METHOD 3051

Aluminum
Antimony
N Arsenic
Boron
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalit
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel ~
Potassium
Selenium
Silver
Sodium-
Strontium
Thallium
Vanadium
Zinc
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TABLE 5-2

SAMPLE PREPARATION METHODS

METHOD MATRIX FOR THESE METHODS

3510 Water 8082, 8081A, 8270C, 8310, 8100, 8151A, 8141 A

3550 Soil 8082, 8081A, 8270A, 8310, 8100, 8151A, 8141A

5030 Water 802 1B, 8260B, 8015B

5030 Soil 8021B, 8260B, 8015B _

3540 Soil 8082, 8081A, 8270C, 8310, 8100, 8151A, 8141A

3580 Organic 8082, 80814, 8270C, 8310, 8100, 8151A, 8141A

1311 Solid  -. 8082,8081A 8270C, 8310, 8100, 8151A, 8141A, 8260B,
6010B, 7470

1312 Solid 8082, 8081A. 8270C, 8310, 8100, 8151A, 8141A. 8260B,
6010B. 7470

qaStabl.

ey
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TABLE 5-3
SAMPLE CLEANUP METHODS

Phenols Acids Phihalate Esters PAH’s Chlorinated Hydrocarbons  Base/Neutrals

3630 3650 3610 3611 3620 3650
3640 3620 3630 3640
3650 3640 3640

Oreanochlorine Pesticides  Organgphosphorus Pegticides  Chloninated Herbicides

~

3620 3620 8151
3640
3660
3665

qaStab2.
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QUALITY ASSURANCE OBJECTIVES

ANALYTE

200.7%

Note:

qaSthda.

SW, WW,
Eff

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
- Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Marnganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Vanadium
Zing

L = Low range of the analvtical curve

* Method guidelines for spike recovery: 70 - 130 %

WW = wastewater, SW = surface water, EFF = effluent®

MDL = Method detection liniit as determined by 40CFR 136, Appendix B Rev 1.11

i

Method 200.7, Rev 4. May 1994 may also be used for soils: for accuracy / precision see p. 9

i

CONC CONC MDL
PRECISION RANGE ACCURACY RANGE ug/L
%o %
9 L 79-118 L 8.4 .
14 L 70-119 L 2.0
11 L 86-121 L 30
6 L 78-113 L 23~
8 L B5-122 L 0.2
10 L 74-126 L 1.3
8 L 79-119 L 0.2
7 L 29-110 L 1.8
8 L 77-119 L 10
6 L 79-117 L 0.9
6 L 82-115 L 03
10 L 71-123 L 10.4
11 L 78-123 L 1.4
7 L 77-125 L 1.8
g L 79-113 L 1.4
6 L 83-117 L 1.9
7 L 79-114 L 22
g L 89-116 L 44
16 L 77125 L 4.5
12 L 77-129 L 0.6
15 L 85-115 L 28.5
9 L 80-109 L 0.2
17 L 73-119 L 2.0
7 L 84-126 "L 06
8 L 80-120 L 2.6



METHOD

6010B*

Note:  MDI. = Method detection limit as determined by 40CFR 136, Appendix B Rev | 1}

MATRIX

SED,S
HW

TABLE 5-5
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QUALITY ASSURANCE OBJECTIVES

ANALYTE

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selemum
Silver
Sodism
Strontium
Thailium
Vanadium
Zinc

CONC
PRECISION RANGE ACCURACY RANGE

%

17
18
12
9

i1
7

10
21
il
10
i0
19

10
21
13
9
11
21
I5
13
16
5
12
9
H

SED = sediment, S = soil, HW = hazardous waste

L = Low range of the analytical curve

* Method guidelines for spike recovery: 75-125%

qastbab.

r*r*r*r*r*r*r'r*r*r*rr*r-r*-r*r*r*r*r*r"r*r*r*r“r*

CONC  MDL

%
81-113 L 2.5
76-120 L 0.64
75-118 L 1.4
79-111 L 32
82-115 L 0.20
83-119 L 1.40
76-118 L 0.26
81-114 L 2.70
75-120 L 1.10
79-115 L 2.00
74-122 L 0.39
82-116 L £5.30
75-111 L 0.35
82-116 L 10
72-128 L 2.10
78-101 L 1.80
75-114 L 2.00
85-119 L 2.1
75-115 L 0.78
77-122 L 028
75-122 L 3.70
83-118 L 0.42
76-116 L .00
75-116 ‘L 1.90
75-125 L 3.90

Yt
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TABLE 3-6

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL
METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE  ugl
% %

6010B* SW.GW, Aluminum 9 L 79-118 L 84
EFF  Antimony 14 L 70-119 L 2.0
Arsenic i1 L 86-121 L 3.0
Barium 6 L 78-113 L 23
Beryllium 8 L 85-122 L 0.z
. Boron 10 L 74-126 L 13
. Cadmium 8 L 79119 L 02
Calcium 7 L 89-110 L 18
Chromium 7 L 77-119 L 1.0
Cobalt 6 L 79-117 L 09
Copper ] L B2-115 L 0.3

Iron 10 L 71-123 L 10.4
Lead i L 78-123 L 1.4
Lithium 8 L 77-120 L 4.0
Magnesium 7 L 77-125 L 1.8
Manganese 9 L 79-113 L 14
Molybdenum 6 L 83-117 L 1.9
Nickel 7 L 79-114 L 22
Potassium 9 L 89-116 L 4.4
Selemum 16 L 77-125 L 4.5
Silver 12 L 77-129 L 0.6
Sodium 15 L 85-115 L 28.5
Thalklium 17 1L 73-119 L 2.0
Stronttum 9 L 80-109 L 0.2
Vanadium 7 L 84-126 L 0.6
. Zinc 8 L 80-120 ‘L 2.6

Note:  MDL = Method detection limit as detsrmined by 40CFR 136, Appendix B Rev |11

GW = ground water, SW = surface water, EFF = effluents
™

L = Low range of the analytical curve

*Method guidelines for spike recovery: 75-125%

gaStabd.
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TABLE 5-7

QUALITY ASSURANCE OBJECTIVES

CONC CONC  MDL

METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE med
% %

9010 GW  Cyanide, total 12 L 70-129 L 0.002
9010 Cyanide, amenable 12 L 70-129 L 0.010
9070 Oil and Grease 17 L 83-116 - L 0.420
9065 Phenolics 11 L 91-110 L 0.017
9030 Sulfide 14 L 84-104 L. 0.014
9060 TOC 6 L 65-120 L. 0.910
9020 TOX 10 L 78- 118 L 0.007
9056 Bromide 6 L 86-122 L 0.025
9056 Chloride i0 L 75-118 L 0.040
9056 Fluoride 5 L 83-121 L. 0.030
9036 Sulfate T 5 L 86-123 L 0.120
9056 Nitrate 5 L 86-113 L 0.050
9056 Nitrite 5 L 82-117 L 0.030
9040 pH i L 98-102 L 0.100 units

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11
GW = ground water, HW = hazardous waste, SW = surface water

L = Low range of the analytical curve

qaStbdd.
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TABLE 5-8

QUALITY ASSURANCE OBIJECTIVES

CONC CONC MDL

METHOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE  moke
%, %

9056 SED,S,HW  Bromide 7 L 93-106 L 0.070
9056 Chloride 3 L 98-106 L 3.26
9056 Fluoride 7 L BE-107 L 0.091
9043 pH 3 L 97-104 L 0.10 Units
9056 Sulfate 6 L 93-103 L 141
9056. Nitrate 4 L _80-124 L 0.050
9056 Nitrite 9 L 88-119 - L 0.048
S010 Cyanide 10 L 61-133 L 0.12
9010 Cyanide, ammenable 12 L 8R-108 L 0.87
2071 ' (il and grease 16 L 82-104 L 1.28
9065 Phenolics ™ 11 L 71-122 L 0.19
9030 Sulfide 14 L 79-112 L 0.678
9095 Paint Filter N/A N/A N/A N/A N/A
1010 Flash Point N/A N/A N/A N/A N/A
1110 Corrosivity 17 L 70-130 L 1.47 mmfy
9080 Cation Exchange Cap 7 L 80-115 L N/A
418.1 Mod TRPH i5 L 72-127 L 1.33
9023 TOX Extracted 18 L 74-129 L 0.50
5. 7.35W-846 Reactivity See cyamde / sulfide
1311 TCLP Extraction only
1312 SPLP Extraction only

Note:  MDL = Method detection himit as determined by 40CFR 136, Appendix B Rev 1.11
SED = sediments, HW = hazardous waste, S = soil

L = Low range of the analytical curve

yaS1bdn
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TABLE 3-9

QUALITY ASSURANCE OBJECTIVES

CONC CONC  MDL

METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE UseiL
% ' %
7060 GW,SW  Arsenic 12 L 53-136 L 3.82
7740 Selenium i7 L - 78-117 L T 3.00
7761 Sitver i1 L 87-124 L 0.600
7470 Mercury 10 L 78-125 L 0.072
7041 Antimony 9 L~ 80-98 L 5.40
713k Cadmium 8 L 87-113 L 0.380
7191 Chromium i2 L 77-109 L 0.400
7841 Thallium 10 L 84-119 L 2.00
7421 Lead 9 L 60-136 L 1.30
7196 Chromium +6 12 L 88-129 L 3.70
.

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11
GW = ground water, HW = hazardous waste

L = Low range of the analytical curve

qastb4f



206.2
270.2
2722
2452
204.2
213.2
218.2
2792
239.2
2184

CONC CONC

METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE
. Y% % .

SW, GW, Assenic 12 L 83-121 L

EFF Selenium 17 L 72-127 L

Silver 1 L 87-124 L

Mercury 10 L 73-129 L

Antimony 9 L 80-98 L

Cadmium, 8 L 77-143 L

Chromium 12 L 74-123 1L

Thallium 10 L 87-115 L

Lead 9 1. T0-123 L

Chromium +6 12 L. 58-130 L

Note:

qastbdg

TABLE 5-10

SAL-QC-REV 4.0
DATE: 10-24-97

SECTION: 5.0

PAGE: 14 of 53

QUALITY ASSURANCE OBJECTIVES

\\.

"MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

GW = ground water, SW = surface water. EFF = effluent

L. = Low range of the analytical curve

Vhed

MDL
ug/l

382
3.00
0.600
0.072
5.40
0.380
0.400
2.00
1.30
3.70



SAL-QC-REV 4.0
- DATE: 10-24.97

SECTION: 5.0

PAGE: 15 of 53

TABLE 5-11

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL

METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE muke
% %
T060 S,SED - Arsenic 15 L 67-118 L 0.640
7740 HW Selenium 20 L 64-111 L 0.600
7761 Silver 1] L 78-96 L 0.120
7471 Mercury 20 L 67-138 L 0.021
7131 Cadmium 11 L 89-112 L 0.076
7191 Chromium 14 L 76-126 L 0.130
7841 Thallium 10 L 88-112 L 0.620
7421 Lead 18 L 58-134 L 0.260
7041 Antimony 17 L 65-130 L 0.592
T

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

S = soil, SED = sediment

L. = Low range of the analytical curve

qu3tbdh.

Tt



METHOD MATRIX ANALYTE

TABLE 5-12

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 16 of 53

QUALITY ASSURANCE OBJECTIVES

3353 SW.EFF’
3351
4131
4132
1664
360.1
420.1
370.1
120.1
376.2
377.1
4251
170.1
140.1
3503
351.4
3533
3533
354
3652
365.1
405.1
SM-3210
SM-5210
410.4
4151
418.1
SM-9222B
SM-9222D
418 Anizona

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

Cyanide, total
Cyanide, ammenable
0il and Grease

Oil and Grease

Oil and Grease
Dissolved Oxygen
Phenolics

Silica

Conductance
Sulfide

Sulfite T~
Detergents (MBAS)
Temperature

Odor

Ammonia Nitrogen
Kjeldah! Nitrogen
Nitrate Nitrogen
Nitrate/Nitnte Nitrogen
Nitrite Nitrogen
Ortho Phosphorus
Phosphorus

BOD

BOD

CBOD

COD

TOC

TRPH

Total Coliform
Totat Coliform
TRPH

%
12
12
39
8
13
9
11
20
4
11
19
8.
10
N/A

_—bd I I MDD =] D ND ND e
a0 &3 & @

— &
[#Y]

N/A
N/A
12

CONC CONC MDL
PRECISION RANGE ACCURACY RANGE mgl
%

L 70-129 L 0.004
L 70-129 L 0.010
L 83-116 L 0.420
L 92-110 L 0.036
L 32-119 L 1.0600
L 95-105 L 010
L 71-122 1. 0.017
L 80-120 L 0.090
L 95-106 L 0.06uMho/cm
L 79-117 L 0.020
L 82-116 L 297
L 74-114 L 0.050
L 95-105 L N/A
L N/A L N/A
L 78-114 L 0.091
L 55-140 L 0.028
L 85-115 L 0.066
L 85-115 L 0.020
L 87-112 L 0.006
L 74-130 L 0.018
L T-127 L 0.026
L 70-95 L 2.56
L 70-95 L 2.20
L 70-95 L 2.19
L 84-123 L 1.93
L 65-120 L 091
L 83-126 L 0.050
N/A N/A N/A N/A
N/A N/A N/&® N/A
L 84-116 L 0.050

&

SW = surface water, GW = ground water, EFF = effluent

L = Low range of the analytical curve

gqaSthde.

s



METHOD MATRIX ANAILYTE

TABLE 5-13

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 17 of 53

QUALITY ASSURANCE OBJECTIVES

305.1
310.1
300

325.1
300 .
110.2
3402
300

1302
150.1
160.3
160.1
160.2
160.5
160.4
375.4
300

353.3
300

300

180.1
330.5

Note:

qastbdc.

SW.GW EFF

PRECISION -

CONC

CONC MDIL.

Acidity
Alkalinity
Bromide
Chionde
Chlonde

Color

Fluoride
Fluoride
Hardness

pH o~
Solids, total
Solids, filterable
Solids, non-filterable
Solids, settleable
Solids, volatile
Sulfate

Sulfate

Nitrate

Nitrate

Nitrite

Turbidity
Chlornine, residual

%

U!U'IOOOS-PAO\W‘JI

T w] LN e b e e e e
O oda O e e —

—n

sl nh al i il nl a ol ol ol ol ol it i Sl el

RANGE ACCURACY RANGE mel
o

/o

95-105 - L 1.00
%96-105 L 1.53
86-122 L 0.025
90-110 L. 0.380
73-118 L. 0.040
N/A L N/A
86-116 L 0.021
83-121 L 0.030
93-103 L 1.34
98-102 L 0.10
85-115 L 8.56
85-115 L 19.1
85-115 L 78
90-110 L 0.095
80-120 L. 1.0 %
76-133 L 4.09
86-123 L. 0.120
85-119 L 0.007
86-113 L 0.050
82-117 L 0.030
84-114 L 0.088
92-107 L 0.009

MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev .11

SW = surface water, GW = ground water, EFF = effluent

L = L.ow range of the analytical curve

1"

)



METHOD MATRIX

TABLE 5-14

SAL-QC-REV 4.0
DATE: 10-24-97

SECTION: 5.0
PAGE- 18 of 53

QUALITY ASSURANCE OBIECTIVES

ANALYTE

80158 SW.GW ~

8021B
Partial
List |

SW.GW

B151A SW.GW

8011/504.1 SW.GW

TRPH High
TRPH Low

Benzene

Toluene

Ethyl benzene
o-Xylene
m,p-Xylene

MTBE

Naphthalene

IPE T
Chlorobenzene
1,2-Dichiorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene

2.4-D
2.4-DB
2,457
2,4.5-TP
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

Ethylene Dibromide

Yo
24
20

17
17
17
17
17
16
27
19
15
18
14
16

14
28
29
22
40
32
40
28
41
42

25

1.2-Dibromo-3 -Chloropropane 17

L

CONC
PRECISION RANGE ACCURACY RANGE

el

el al el ol al il i alalie

[stall el el o il ol

el

CONC

%
59-124
69-127

[

84-118
80-121
80-125
81-127
78-132
68-124
72-131
77-130
82-125
76-120
80-121
84-115

| i i el o o ot e

38-153
28-159
26-159
27-151
20-107
21-143
29-142
31-158
33-164
40-150

el el ull el o

74-122
79-131 -

o

Note:  MDL = Method detection limut as determined by 40CFR 136, Appendix B Rev 1.11

SW = surface water, GW = ground water

L. = Low range of the analytical curve

yadtb-h,

W

MDL

uefl

200
213

0.17
0.24
0.15
0.25
0.48
0.78
0.94
0.64
0.24
038 -
0.35
018

0.60
0.84
0.10
0.06
2.73.
0.05
0.34
0.05
43

44

0.015
0.017
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METHQD MATRIX

TABLE 5-15

SAL-QC-REV 4.0
DATE: 10-24-97

SECTION: 5.0

PAGE: 19 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

8021B
Partial
Last

S.SED.HW

8015 S.SEDHW

g151A SSEDHW

Note:  MDL = Method detection limit as determined bv 40CFR 136, Appendix B Rev 111

Benzene
Toluene

Ethyl benzene
o-Xylene
m,p-Xylene
MTBE

IPE
Naphthalene

TRPH High
TRPH Low

24-D
24-DB
245-T
245TP
Dalzpon
Dicamba
Dichloroprop
MCPA
MCPP
Dinoseb

pe
.

)
18
18
19
18
18
20
19
27

29

32
60
19
37
52
26

bk b
o

O W

SED = sediments. § = soil, HW = hazardous waste

L = Low range of the analytical curve

"gaStda.

CONC
PRECISION RANGE ACCURACY RANGE

i ol mal anlll anll enll enlion

=

| ol onill ol anll enlll el onll enll Snll u

CONC MDL
ug/ko
%o
81-114 L 0.24
81-116 L 0.26
81-119 L 0.22 -
83-120 L 0.15
83-121 L 0.44
60-139 L 3.90
76-136 L 3.80
60-138 L 0.70
51-123 L 31.0
62-129 L 191
39-138 L 54
19-152 L 84
35-133 L 8.5
13-143 L 5.0
10-101 L 331
19-130 L 12.7
37-130 L 47 4
30-136 L 8050
38-137 L 6860
22-105 L 54

Y



o SAL-QC-REV 4.0
. DATE: 10-24-97
SECTION: 5.0
PAGE: 20 of 53
TABLE 5-16
QUALITY ASSURANCE OBJECTIVES

CONC CONC  MDL

METHOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE  ugl
% %o
615 SW,GW - 2.4-D 14 L 38-153 L 0.60
2,4DB 28 L 28-139 L 0.84
2.45T 29 L 26-159 L 0.10
2.45-TP 22 L 27-151 L 0.06
Dalapon 40 L 20-107 L 273
Dicamba 32 L 21-143 L 0.05
- Dichloroprop 40 L ~29-142 L 0.34
Dinoseb 28 L 31-158 L 0.05
MCPA 41 L 33-164 L 43
MCPP 42 L 40-150 L 44
N
8082 GW.,SW PCB 1016 i5 L 78-164 L 0.0117
PCB 1221 31 L 57-133 L 0.0394
PCB 1232 30 L 26-135 L 0.0142
PCB 1242 26 L 62-144 L 0.0208
PCB 1248 16 L 56-150 L 0.0265
PCB 1254 14 L 66-140 L 0.0212
PCB 1260 26 L 60-141 L 0.0254

Note; MDL = Methed detection limit as determined by 40CFR 136, Appendix B Rev 1.11]
GW = Ground water, SW = surface water

L = Low range of the analytical curve

gastdn.



TABLE 5-17

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0°
PAGE: 21 of 53

QUALITY ASSURANCE OBJECTIVES

METHOD MATRIX  ANALYTE

8082 S.SEDHW PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248
PCB 1254
PCB 1260

PRECTSION

%
30
40
38
43
36
33
29

CONC
RANGE ACCURACY RANGE

[l o e e

CONC  MDL
uglke
Yo

31-122 L 18.1
61-146 L 226
30-141 L 18.0
26-171 "L 29.1
27-139 L 20.1
29-141 L 13.0
34144 L 12.6

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

~

T
SED = sediments, HW = hazardous waste, § = soil

L = Low range of the analytical curve

gastdm.

Whed



- SAL-QC-REV 4.0

i DATE: 10-24-97
SECTION: 5.0
PAGE: 22 of 53

TABLE 5-18

QUALITY ASSURANCE OBJECTIVES

CONC CONC
METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE
% %
602 SW.EFF - Benzene 17 L 284-118 L
Toluene i7 L 80-121 L
Ethyl benzene 17 L 80-125 L
o-Xylene 17 L 81-127 L
m,p-Xylene 17 L 78-132 L
. MTBE 16 L 68-124 L
Naphthalene 27 L - 72-131 L
IPE 19 L 77-130 L
Chlorobenzene 15 L 81-125 L
1.2-Dichlorobenzene ig L 76-120 L
1,3-Dichlorobenzene 14 L 80-121 L
1,4-Dichlerobenzene 16 L 84-115 L

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11
SW = surface water, EFF = effluents

L = Low range of the analytical curve

gaStb4z.

'k

Wes

MDL

ug/l

017
0.24
015
0.25
0.48
0.78
0.94
0.64
0.24
0.38
0.35
0.18



METHOD MATRIX

>~

TABLE 5-19

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 23 of 53

QUALITY ASSURANCE OBIECTIVES

ANALYTE

601

Note:

qaSt-hvl,

SW, EFF

Dichlorodifluoromethane
Chloromethane

Vinyl chloride
Bromomethane
Chloroethane
Trichiorofluoromethane
1. 1-Dichloroethene
Methylene chloride
t-1,2-Dichloroethene
1.1-Dichloroethane
¢-1,2-Dichlorgethene
Bromochloromethane
Chioroform
2,2-Dichloropropane
1,2-Dichloroethane
1.1,1-Trchloroethane
1,1-Dichloropropene
Carbon tetrachloride
Dibromomethane
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
c-1,3-Dichloropropene
t-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene

1.1,1.2-Tetrachloroethane

Bromoeform

1,1,2,2-Tetrachloroethane

SW = gurface water, EFF = effluents

L = Low range of the analytical curve

CONC CONC

PRECISION RANGE ACCURACY RANGE
% %
13 L 66-109 L
13 L 67-116 L
10 L 74-120 L
11 L 72-109 L
1 L 77-114 L
10 L 72-122 L
1 L 81-119 L
12 L 73-128 L
13 L 83-115 L
18 L 74-121 L
10 L 82-116 L
10 L 73-118 L
1 L 81-121 L
19 L 87-116 L
17 L 73-130 L
16 L 79-116 L
19 L 88-108 L
16 L 77-118 L
10 L 77-114 L
18 L 79-121 L
13 L 79-123 L
18 L 73-128 L
12 L 74-117 L
11 L 75-117 L
i L 72-128 L
12 L 77-118 L
15 L 74-119 L
18 L 77-123 L
14 L 80-122 =~ L
12 L 73-128 L
18 L 75-117 L
13 L 79-111 L

MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

MDL

ue/l

0.47
0.92
- 0.47
0.81
091
0.67
0.59
0.35
035
0.24
0.25
0.24
0.28.
0.44
0.24
.34
0.1%8
0.24
0.22
0.17
0.25
017
0.22
0.26
0.25
0.22
0.22
0.15
0.26
0.22
0.24
0.35



METHOD MATRIX

8021B

SED,S.HW

- SAL-QC-REV 4.0

ﬂ DATE: 10-24-97
SECTION: 5.0
PAGE: 24 of 53

TABLE 5-20

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDI.
ANALYTE PRECISION RANGE ACCURACY RANGE uw/ka
% %
Dichiorodifluoromethane 13 L 44.125 L 0.96
Chloromethane’ 13 L 61-140 L 1.00
Vinyl chloride 10 L 73-120 L 0.70
Bromomethane I L 60-124 L 039
Chloroethane i L 62-127 L 0.89
Trichloroflupromethane 0 | S 75122 L 1.06
1, 1-Dichioroethene il L 85-120 L 1.02
Methylene chloride 12 L 86-124 L 0.92
t-1,2-Dichloroethene 15 L 80-121 1. 0.62
[,1-Dichloroethane i8 L 83-120 L 0.51
c-1,2-Dichloroethene 15 L 90-121 L 0.56
Bromochloromethane [0 L 80-118 L 047
Chloroform i1 L 89-129 L 072
2,2-Dichloropropane 19 L 88-121 L 077
1,2-Dichloroethane 17 L 90-120 L 0.56
I, 1, 1-Trichloroethane 16 L G1-123 L 0.67
1,1-Dichioropropene 19 I 87-120 L 0.62
Carbon tetrachlorde 16 L 91-118 L 0.49
Dibromomethane 10 1. 68-11% L 047
1.2-Dichloropropane 18 L 97-124 L 0.50
Trichloroethene 18 L 88-118 L 6.72
Bromodichloromethane 18 L 20-132 L 0.49
¢-1.3-Dichloropropene 12 L 80-119 L. 0.54
t-1,3-Dichloropropene 11 L S0-113 L 0.39
1.1,2-Trichloroethane 11 L 77-126 L 071
t.3-Dichloropropane 12 L 83-.129 L 0.59
Dibromechloromethane 15 L 87119 L 0.57
I,2-Dibromoethane 18 1. 79-122 L 049
Tetrachloroethene ié L 94-117 ~L 0.60
1.1.1.2-Tetrachloroethane 12 L 85-126 L 0.44
Bromoform 18 @ L 79-123 L 0.54
1,1.2,2-Tetrachioroethane i3 L 74-126 L 0.76
Benzene 18 L 81-114 L 0.24
Toluene is L 8i-il6 L 0.26
Chlorobenzene 15 L 89-118 L 0.47
Ethylbenzene 19 L 8i-119 1. 022
m,p-Xvlene i8 L 83-121 L 0.44
Styrene 19 L 85-113 L 028
0-Xylene i8 L 83-120 L 015
lsopropylbenzens 18 L 82-114 L 0.31
Bromobenzene 17 L 78-113 L 0.28

Wi



. SAL-QC-REV 4.0
DATE: 10-24.97
SECTION: 5.0
PAGE: 25 of 53

TABLE 5-20 cont

QUALITY ASSURANCE OBIJECTIVES

CONC © CONC MDL
METHOD MATRIX ANALYTE PRECISION RANGE ACCURACY RANGE ug/ky
O/“] 0’/0
8021B° SED,S HW  n-Propylbenzene 19 L 88-111 L 0.15.
2-Chlorotoluene 19 L 85-116 L 0.47
4-Chlorotoluene 18 L 85-122 L 0.43
1,3,5-Trimethylbenzene 18 L 81-126 L 024
- t-Butylbenzene 18 L . 77-130 L 0.24
1,2,4-Trimethylbenzene 19 L 73-134 L 0.70
s-Butylbenzene 17 L 73-140 L 0.40
1,3-Dichlorobenzene 14 L T7-126 L 0.34
p-Isopropyltoluene 12 L 72-118 L 0.40
1,4-Dichlorabetizene, 16 L §7-112 L 0.44
1,2-Dichlorobenzene 18 L 80-118 L 0.48
n-Butylbenzene 23 L 78-118 L 0.94 -
1.2,4-Trichiorobenzene 23 L 65-119 L 1.09
Naphthalene 27 L 60-138 L 0.70
Hexachlorobutadiene It L 60-142 L t0s
1.2.3-Tnichlorobenzene 24 L 53-142 L 0.77
1,2-Dibromo-3-chloropropane 18 L 60-133 L 1.07
1.2.3-Trichloropropane 19 L 66-131 L 0.64
Methyl-t-butyiether 20 L 60-139 L 3.90
Isopropv! Ether tg L 76-136 L 3.80

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11
SED—: sediments, S= so1l, HW = hazardous waste

L = Low range of the analytical curve

qadtdvi,

Wy
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METHOD MATRIX

TABLE 5-21

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 26 of 53

QUALITY ASSURANCE OBIJECTIVES

ANALYTE

8021B

GW.SW ~

Dichlorodifluoromethane
Chioromethane

Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichlorozthene
Methylene chlonde
t-1,2-Dichloroethene

I, 1-Dichioroethane
c-1,2-Dichloroethene
Bromochloromethane
Chloroform
2,2-Dichloropropane
1,2-Dichloroethane

i1, 1-Trchloroethans
1, 1-Dichloropropene
Carbon tetrachloride
Dibromomethane
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
¢-1,3-Dichloropropene
t-1,3-Dichloropropene
1,1,2-Trichloroethane
1,3-Dichloropropane
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene

1,1,1,2-Tetrachloroethane

Bromoform

1,1,2,2-Tetrachloroethane

Benzene

Toluene
Chlorobenzene
Ethylbenzene
m,p-Xylene
Styrene

o-Xvlene
Isopropylbenzene
Bromobenzene

CONC

CONC

PRECISION RANGE ACCURACY RANGE

Y%
13
13
10
11
I
10
1
12
15
18
15
10
11
19
17
16
19
16
10
18
18
18
12
3!
11
12
15
18
16
12
18
13
17
i7
15
17
17
19
17
18
17

&

rr*r"r-r‘*r‘*r*t“r“r‘*r*rt-rt"r"r"t—r“r"r"rﬂr‘*r*r"l-r"t-l-r"r"r*r*r‘*r*r"r‘*r“r"r‘*r“

1

%
61-109
67-116
74-120-
72-109
77-114
72-122
&i-119
73-128
83-115
74-121
82-116
73-118
81-121
g7-116
73-130
79-116
88-108
77-118
77-114
79-121
79-123
73-138
74-117
75-117
72-128
TI-118
74-119
77-123
80-122 *
73-128
75-117
79-1H
84-118
80-121
83.125
80-125
78-132
68-130
81-127
75-120
76-122

i o B ol el wll i ol o e o S G

i and wndl sndll wul n B el wall mu i ol i ol o i il anll ualll snll ol onll on il ol onll enll ol o

Lo

MDL

ug/]

0.47
0.92
0.47
0.8]
0.91
0.67
0.59
0.35
0.35
0.24
0.25
0.24
0.28 -
0.44
0.24
0.34
0.18
0.24
0.22
0.17
0.25
0.17
0.22
0.26
0.25
0.22
022
0.5
026
022
024
0.35
0.17
0.24
0.24
0.15
0.48
0.25
025
0.25
017



METHOD MATRIX

TABLE 5-21 cont

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 27 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

8021B  GWSW

n-Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
t-Butylbenzene
1,2,4-Trimethylbenzene
s-Bulylbenzene
1,3-Dichlorobenzene
p-Isopropyltoluene
1,4-Dichloroberizene
1,2-Dichlorobenzene
n-Butylhenzene
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1,2.3-Trnichlorobenzene

CONC

CONC

PRECISION RANGE ACCURACY RANGE

%o
19
19
18
18
18
19
17
4
12
i6
18
23
23
27
11
24

1,2-Dibromo-3-chloropropane 18

1,2,3-Trichloropropane
Methyl-t-butylether
Isopropyl Ether

19
16
19

el il all wnll sall sl el anll ol oull ol e onll Gul S o oull SR S

%
80-120
72-118
64-136
70-122
79-121
81-126
79-123
80-121
76-113
84-115
76-120
71-116
74-121
72-131
75-112
75-115
63-117
74-111
68-124
77-130

(onll wnll ol snll sl il Sni onl Sni onlt ualll onlll anll snll onll anlll nlll ol o on

Note.  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

GW = ground water, SW = surface water

L. = Low range of the analytical curve

gadihd,

MDL
ugdl

0.31
0.28
0.24
0.51
0.35
0.35
0.26
035
0.36
0.18
0.38
051
0.59
0.94
0.94
0.46
0.72
0.35
1.16
0.64



METHOD MATRIX

624  SWEFF"

Note:

TABLE 5-22

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0°
PAGE: 28 of 53

QUALITY ASSURANCE OBIECTIVES

ANALY

Dichlorodifluoromethane
Chleromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
Methylene chlonde
Carbon disulfide
1-1,2-Dichloroethene
1,1-Dichloroethane
c-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachlonde
Benzene
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
¢-1,3-Dichloropropene
t-1,3-Dichloropropene
1, },2-Trichloroethane
Toluene
Dibromochioromethane
Tetrachloroethene
1,1, 1, 2-Tetrachloroethane
Chlorobenzene
Eihylbenzene
m,p-Xylene
Bromoform
Styrene
o-Xylene
1,1,2,2-Tetrachloroethene
Acrolein
Acrylonitrile

SW = surface water, EFF = effluents

L = Low range of the analytical curve

CONC

PRECISION RANGE ACCURACY RANGE usi

Vs

28
25
29
58
20
17

16
19
25

17
16
20
16
pal

15
22
15
30
22
34
29
28
28
20
29
32
30
19
32
33
30
39
33
22

S I OV I ¢
[= S I

Fl‘t“t‘“t‘“l"l“t‘"l“t"‘{“‘{“‘l‘“l"t“l‘“t‘“l‘"E““l‘"l‘"t‘“t‘"l“{“‘l"t"t"l“l"t"l“t‘“t‘“t‘"{“

CONC  MDL
%

45-141 L 0.50
41-154 L 2.90
24-150 L 0.40
20-143 L 1.70
36-140 L 2.20
63-114 L 2.40
58-138 L 1.70
40-130 L 0.36
62-136 L 0.70
42-110 L 0.50
44-115 L 0.21
42-118 L 0.50
59-109 L 0.90
30-130 L 0.80
64-112 L 0.50
33-147 L 2,00
58-135 L 0.30
72-110 L 0.50
52.143 L 0.50
82-110 L 0.50
70-125 L 0.30
61-126 L 0.60
72-127 L 1.90
56-135 L 0.70
59-109 L 0.50
68-128 L 0.50
79-113 L 0.90
56-126 L 0.60
62-124 . L 0.70
67-125 L 0.80
51-114 I 1.20
62-106 L 0.50
64-128 L 0.60
33-127 L 0.60
65-133 L 0.97
62-128 L 0.95

MDL = Method detection himit as deterrmined by 40CFR 136, Appendix B Rev 1.11

qaStbdo



METHOD MATRIX

8260B

SED,S.HW

TABLE 5-23

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE_ 29 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

Dichlorodifiupromethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Methylene chloride
Carbon disutfide
t-1,2-Dichloroethene
MTBE
1,1-Dichloroethane
2-Butanone
IPE
c-1,2-Dichioroethene
Bromochloromethane
Chloroform
2,2-Dichloropropane
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1-Dichloropropene
Carbon tetrachlonde
Benzene
Dibromomethane
1,2-Dichloropropane
Trnchloroethene
Bromodichloromethane
¢-1,3-Dichloropropene
MIBK
t-1.3-Dichloropropene
1,1,2-Tnchioroethane
Toluene
1,3-Dichloropropane
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
1,1,1,2-Tetrachloroethane
Chlorebenzene
Ethylbenzene

CONC

CONC

PRECISION RANGE ACCURACY RANGE

Yo
30
16
32
31
29
16
50
19
19
17
14
8
20
49
35
19
19
16
15
17
17
17
24
17
18
22
18
19
26
34
19
22
18
28
30
23
18
20
25
14
26

t“t“t"l"t“t"t“t“[—'t_‘!"!"!—'l“l“t“l"l"t—‘l“l“t“!"l"l“t“t"t“t“l"l"l“t“t“{_‘t“t“!—'l“l"t_'

%
40-130
41-154
20-150
19-143
36-146
63-114
32-122
58-138
40-130
40-146
45-139
54-128
44-148
23-140
49-151
42-135
50-156
54-145
48-141
30-135
51-139
52-138
55-135
58-135
52-146
57-146
52-143
64-133
54-136 =
34-143
51-137
57-137
56-135
54-150
17-155
49-137
46-138
58-136
52-141
54-136
55-133

N e s sl s i el sl el s si it sl el sl aliE N ol ull allafi ol ol ol ol all ol ol ol

Yt

MDL
ue/ke

0.90
i.00
0.50
0.60
0.86
1.20
440
0.40
6.00
0.70
0.50
0.0
0.50
0.50
0.60
0.90
0.70
0.50
0.60
0.60
0.40
1.00
(.40
0.70
1.00
0.90
0.50
1.0G
0.80
0.80
0.50
0.90
0.70
1.00
1.30
0.50
1.60
0.50
0.80
0.80
1.00



METHOD MATRIX

TABLE 5-23 cont

QUALITY ASSURANCE OBJECTIVES

ANALYTE

8260B

Note:

gadibr.

SED,S HW

m,p-Xylene
Bromoform

Styrene

o-Xylene
1,1,2,2-Tetrachloroethene
1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
Propylbenzene
2-Chlorotoluene
4-Chlorotoluene
1,3,5-Tnmethylbenzene
t-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene
I,2Dichlorobenzene
4-Isopropylioluene
Butylbenzene
I.2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

CONC
PRECISION RANGE

SAL-QC-REV 4.0
DATE: 10-34-97
SECTION: 5.0
PAGE: 30 of 53

CONC
URACY RANGE

23
29
18
18
17
18
i6
18
18
20
20
22
20
25
19
17
37
20
39
37

SED = sediments. 8= soil, HW = hazardous waste

L = Low range of the analytical curve

[l sl sl sl sall enll sl snill su il wull wall vl onlll ol o B unlll ol uulll ol anl anl a

ACC

% .
56-137
40-133
47-137
55-139
33-135
31-138
57-141
52-144
57-134
56-137
51-138
58-139
58-141
54-146
55-142
57-134
55-137
57-141
51-146
50-135
37-146
27-153
49-130
36-130

il alsial i sl i aial nl nl all ol al ol ol ol el e

MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

MDL
ug/ke

120
0.70
0.70
0.70
1.00
1.20
0.80
0.80
0.90
1.00
0.70
0.60-
0.80
0.80
0.90
0.70
0.80
0.70
0.60
0.60
1.00
0.90
0.60
1.00



METBHOD MATRIX

e

TABLE 5-24

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 31 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

82608

SW.GW -

Dichlorodifluoromethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichloroflugromethane
Acetone
1,1-Dichloroethene
Methylene chloride
Carbon disulfide
t-1,2-Dichloroethene
MTBE
1, 1-Dichloroethane
2-Butanone
IPE
¢-1,2-Dichloroethene
Bromochloromethane
Chloroform
2,2-Dhchloropropane
1,2-Dichloroethane
1,1,1-Tnchloroethane
1,1-Dichloropropene
Carbon tetrachloride
Benzene
Dibromomethane
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
c-1,3-Dichloropropene
MIBK
+-1,3-Dichloropropene
i,},2-Trichloroethane
Toluene
1.3-Dichloropropane
2-Hexanone
Dibromochloromethane
|.2-Dibromoethane
Tetrachloroethene
1.1,1,2-Tetrachloroethane
Chlorobenzens
Ethylbenzene

PRECISION

%
28
25
29
58
20
17
32
16
19
25
17
26
16
59
28
20
21
16
19
21
15
16
22
15
26
30
22
34
29
26
28
28
20
28
27
29
24
32
30
19
32

CONC
RANGE ACCURACY RANGE

t"‘I"‘t"‘t"‘t"‘t"‘t"‘t“‘t"‘t"‘[""["t"t"t"t"[“"["t"‘t"‘t"[“"t"‘t"‘["t"t"t"[""["[""["t"‘[""l’"‘i.""i’""t"‘t"‘l’"‘t'q

CONC

%
45-141 L
41-154 L
24-150 L
20-143 L
36-140 L
63-114 L
32-122 L
58-138 L
40-130 L
62-136 L
48-110 L
54-128 L
44-115 L
23-140 L
50-140 L
42-118 L
65-114 L
59-109 L
50-119 L
30-130 L
64-112 L
59-111 L
33-147 L
58-135 L
71-121 L
72-110 L
52-143 L
82-110 L
70-125 ~L
34-143 L
6i-126 L
72-127 L
56-135 L
61-130 L
i7-155 L
59-109 L
46-116 L
68-128 L
79-103 L
56-126 L
62-124 L

Lot

MDL

ve/l

0.50
2.90
0.40
1.70
220
2.40
6.85
1.70
036
0.70
0.50
0.50
050 .
3.00
030
0.50
0.70
0.90
1.40
0.80
0.50
0.50
2.00
0.30
0.50
0.50
0.50
0.50
0.30
1.00
0.60
1.90
0.70
0.50
1.90
050
0.50
0.50
0.90
0.60
0.70
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TABLE 5-24 cont

QUALITY ASSURANCE OBIECTIVES

METHOD MATRIX  ANALYTE

8260B SW.GW m,p-Xylene
Bromoform
Styrene
o-Xylene

1,1,2,2-Tetrachloroethene

1,2,3-Trichloropropane
Isopropylbenzene
Bromobenzene
Propylbenzene
2-Chlorotoluend
4-Chlorotoluene
1,3,5-Tomethylbenzene
t-Butylbenzene
1,2,4-Trimethyibenzene
sec-Butylbenzene
1,3-Dichlorobenzene

1 4-Dichlorobenzene
1,2Dichlorobenzene
4-1sopropyltoluene
Butylbenzene
1,2,4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1,2,3-Trichlorobenzene

SAL-QC-REY 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 32 of 53

CONC CONC
PRECISION RANGE ACCURACY RANGE

%o %

33 L 67-125 L
30 L 51-114 L
35 L 62-106 L
33 L 64-128 L
22 L 33-127 L
24 L 19-130 L
34 L 72-111 L
31 L 56-117 L
35 L 65-112 L
33 L 71-109 L
32 L 61-110 L
36 L 68-109 L
33 L 70-110 L
36 L 68-116 L
33 L 68-118 L
32 L 77-112 L
32 L 75-123 L
28 L 72-124 L
36 L 70-115 L
34 L 60-119 L
41 L. 53-i11 L
43 L 27-149 L
44 L 60-129 L
46 L 43-129 L

Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.1

ga5tbdq.

SW = surface water, GW = ground water

L. = Low range of the analytical curve

MDL
ug/]

0.80
1.20
0.50
0.60
0.60
0.50
0.40
0.50
0.40
0.60
0.50
0.60
0.50
0.80
0.50
0.30
0.40
0.40
0.40
0.40
0.60
1.70
1.40
0.50



METHOD MATRIX

SAL-QC-REV 4.0
- DATE: 10-24-97
SECTION: 5.0
PAGE: 33 of 53

TABLE 5-25

QUALITY ASSURANCE OBJECTIVES

625 SW.EFF

CONC CONC MDL
ANALYTE PRECISION RANGE ACCURACY RANGE  upl
% Yo
Acenaphthene 20 L 49-119 L 1.05
Acenaphthylene 36 L 52-125 L 1.03
Aniline 19 L 39-126 L 3.23
Anthracene 14 L 74-103 L P21
Benzidine 38 L 10-142 L 7.11
Benzoic Acid 52 L 49-139 L 1.04
Benzo(a)anthracene 2] L 71-116 L 1.03
Benzo(a)pyrene io L 75-118 L 0.91
Benzo(b)fluoranthene 26 L 56-125 L 0.83
Benzo(ghi)perylene 48 L 24-145 L 254
Benzo(k)fluoranthene 30 L 57-145 L 0.83
4-Bromophenylphenyl ether 37 L 44-120 L 0.85
Butylbenzylphthalate 40 L 52-131 L 6.74.
Carbazole 22 L 64-110 L 1.29
4-Chloro-3-methylphenol 19 L 50-124 L 1.56
4-Chloroaniline 24 L 56-115 L 1.43
Bis(2-chioroethoxy)methane 30 L 52-112 L 1.72
Bis(2-chloroethyl}ether 23 L 55-110 L 1.94
Bis(2-chloroisopropyl)ether 40 L 23-113 L 1.4}
2-Chioronaphthalene 44 L 38-127 L 0.90
2-Chlorophenol 19 L 48-121 L 2.43
4-Chlorophenylphenyl ether 35 L 57-128 L 0.93
Chrysene 16 L 67-142 L 1.03
Dibenzofuran 32 L 58-122 L 0.98
Dibenz(ah)anthracene 38 L 49-140 L 228
1,2-Dichlorobenzene 38 L 36-114 L 1.34
1,3-Dichlorobenzene 41 L 19-100 L 1.24
1.4-Dichlorobenzene 21 L 23-116 L i.89
3,3-Dichlorobenzidine 56 L D-127 = L 3.97
2,4-Dichloraphenol 39 L 45-124 L 1.33
Diethylphthalate 23 s L 75-135 L 1.48
2 4-Dimethylphenol 32 L 40-106 L 2.68
Dimethylphthalate 50 L 52-127 L 1.36
Di-n-butylphthalate 50 L 35-136 L 3.00
4,6-Dinitro-2-methylphenol 60 I 27-173 L 1.64
2,4.Dinitrophenol 60 L 20-138 L 237
2 4-Dinttrotoluene 18 L 46-147 L [.29
2.6-Dinitrotoluene 45 L 43.150 L 1.30
Di-n-octylphthalate 40 L 59-139 L 4.67
1.2-Diphenylhydrazine 19 L 64-130 L 1.5]
Fluoranthene 15 L 62-117 L 0.92

"

Wa



METHOD MATRIX

SAL-QC-REV 4.0
DATE: 10:24-97
SECTION: 5.0
PAGE: 34 of 53

TABLE 5-25 cont

QUALITY ASSURANCE OBJECTIVES

ANALYTE

625

Note:

gaStbdt.

SW,EFF

Hexachlorobenzene
Flrorene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno{123-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-methylphenot
2-Nitroaniline
4-Nitroamline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-nitroso-di-n-propylamine
N-nitroso-di-phenylamine
N-nitrosodimethylamine
Pentachlorophenot
Phenanthrene

Phenol

Pyrene
Bis(2-ethythexyl)phthalate
1,2,4-Trichlorgbenzene
2.4,5-Trichlorophenol
2.4,6-Trichlorophenol
3-Nitroaniline
Naphthalene

SW = surface water, EFF = efﬂuentsl

L = Low range of the analytical curve

%
49
3
42
42
38
49
28
5

19
30
33
32
26
39
48
18
35
e
20
19
20
18
23
20
32
40
I
32

CONC

CONC
PRECISION RANGE ACCURACY RANGE

%
49-137
51-119
38-133
28-137
29-130
26-143
58-126
55-112
41-117
31-115
58-123
46-124
49-104
4]1-118
24-127
38-148
27-127
32-124
26-137
73-111
22-116
32-132
79-146
27-121
51-130
46-134
62-114
41-106

Il el el i ik wdl sl sl wait sl sl it wutl anlll vl sl ol el nl wn it wnlll Sl wnl S v S S

MDL == Method detection limit as determined by 40CFR 136, Appendix B Rev .11

*

il wall sl i Sl wnlt vl wndl ondit vt vt el el el el el vl walh wnl wnlll anll el SRl S G S SR

'
ed

MDL
ug/l

0.86
0.80
201

252
1.34
4,58
1.70
0.98
3.50
1.80
2.55
222
0.94
1.60
388
2.22
2.82
218
1.17
1.21

4.33

1.27
1.72
1.78
1.76
1.42
1.67
0.79



SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 35 of 53

TABLE 5-26

QUALITY ASSURANCE OBJECTIVES

. CONC CONC MDL
METHOD MATREX  ANALYTE PRECISION RANGE ACCURACY RANGE  ugi
ﬂ/‘ﬂ %
8270C GW.SW Acenaphthene 20 L 4%-119 L 1.05

Acenaphthylene 36 L 52-125 L 1.03

Aniline 19 L 39-126 L 323
Anthracene 14 L 74-103 L 1.21

Benzidine 38 L 10-142 L 711

- Benzoic Acid 52 L 49-139 L 1.04
Benzo(a)anthracene 21 L 7-116 L 1.03
Benzo(a)pyrene 16 L 75-118 L 0.91
Benzo(b)fluoranthene 26 L 56-125 L 0.83
Benzo(ghi)perylene 48 L 24-145 L 2.54
Benzo(k)fluoranthene 30 L 57-145 L 0.83
4-Bromophenylphenyl ether 37 L 44-120 L 0.85

Butylbenzyliphthalate 40 L 52-131 L 1,74 .

Carbazole 22 L 64-110 L 1.29
4-Chloro-3-methylphenol 19 L 50-124 L 1.56
4-Chioroaniline 24 L 56-115 L 1.43
Bis{2-chloroethoxy)methane 30 L 52-112 L 1.72
Bis(2-chloroethyljether 23 L 56-110 L 1.94
Bis(2-chloroisopropyl)ether 40 L 23-113 L .41
2-Chloronaphthalene 44 L 38-127 L 090
2-Chiorophenol 19 L 48-121 L 2.43
4-Chlorophenylphenyl ether 35 L 57-128 L 0.93

Chrysene te L 67-142 L 1.03
Dibenzofuran 32 L 58-122 L 0.98

) Dibenz(ah)anthracene 38 L 49.140 L 2.28
i 1,2-Dichlorobenzene i3 L 36-114 L 1.34
1,3-Dichlorobenzene 4j L 19.100 L 1.21
1,4-Dichlorobenzene 21 L 23-116 L 1.89
3.3'-Dichlorobenzidine 56 L D-127 =~ L 3.97
2,4-Dichlorophenol 39 L 45-124 L 1.33
Diethylphthalate 23« L 75-135 L 1.48
2,4-Dimethylphenol 32 L 40-106 L 2.68
Dimethylphthalate 50 L 52-127 L 1.36
Di-n-butylphthalate 50 L 35-136 L 3.00
4,6-Dinitro-2-methylphenol 60 L 27-173 L 1.64
2,4-Dinitrophenol 60 L 20-138 L 2.37
2,4-Dinitrotoluene 18 L 46-147 L 1.29

2. 6-Dinitrotoluene 45 L 43-150 L 1.30
Di-n-octylphthalate 40 L 59-139 L 4,67
1,2-Diphenythydrazine 19 L 64-130 L 1.51
Fluoranthene [ L 62-117 L 092

"
Whet



. SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 36 of 53

TABLE 5-26 cont

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL
METHOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE ug
' Ye %
8270C GW,SW Fluorene - 31 L 51-119 L 0.80
: Hexachlorobenzene 49 L 49-137 L 0.86
Hexachlorobutadiene 42 L 38-133 L 2.01
Hexachlorocyclopentadiene 42 L 28-137 L 2.52
. Hexachloroethane 38 L ) 29-130 L 1.34
Indeno(123-cd)pyrene 49 L. 26-143 L 4,58
Isophorone 28 L 58-126 L 1.70
2-Methylnaphthalene 25 L 55-112 L 0.98
2-Methylphenol 19 L 41-117 L 3.50
4-methylphenok- 30 L 31-115 L 1.80
2-Nitroaniline i3 L 58-123 L 2.55
4-Nitroaniline 32 L 46-124 L 222
Nitrobenzene 26 L 49-104 L 0.94
2-Nitrophenol 39 L 41-118 L 1.60
4-Niiropheno! 48 L 24-127 L 3.88
N-nitroso-di-n-propylamine 18 L 38-148 L 222
N-nitroso-di-phenylamine 35 L 27-127 L 282
N-nitrosodimethylamine 19 L 32-124 L 218
Pentachiorophenol 20 L 26-137 L 1.17
Phenanthrene 19 L 73-111 L. 121
Phenol 20 L 22-116 L 433
Pyrene 18 L 32-132 L 1.27
Bis(2-ethylhexyl)phthalate 23 L 79-146 L 472
1,2,4-Tnchlorobenzene 20 L 27-121 L 1.78
2.4,5-Trichlorophenol 32 L 51-130 L 3.79
2,4,6-Trichlorophenol 40 L 46-134 L 1.42
3-Nitroaniline 19 L 62-114 L. 1.67
Naphthalene 32 L 41-106 1. 0.79
Pyridine 28 L 35.127 L 2.85
B
Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev Lil

qa5thds.

GW = ground water, SW = surface water

L = Low range of the analytical curve



> - SAL-QC-REV 4.0
- DATE: 10-24-97
SECTION: 5.0
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TABLE 5-27

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL
METHOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE mofke
% %
8270C SED,S,HW Acenaphthene 24 L 35-122 L 0.07
Acenaphthylene 20 L 27-125 L 0.07
Aniline 52 L 29-118 L 0.06
Anthracene 17 L 36-160 L 0.04
Benzoic Acid 88 L 7-168 L 0.06
. Benzo(ajanthracene 21 L 37-149 L 0.04
Benzo(a)pyrene 20 L - 31-157 L 0.03
Benzof{b)flucranthene 26 L 24-144 L 0.03
Benzo(ghi)perylene 46 L 16-142 L 0.07
Benzo(k)fluoranthene 43 L 34-160 L 0.05
4.Bromophenylphenyt ether 33 L 35-138 L 0.05
Butylbenzyiphthalate 17 L 58-140 - L 0.04
Carbazole 18 L 33-149 L 0.03 .
4.Chloro-3-methylphenol - 24 L 24-117 L 0.08
4.Chloroaniline 57 L 28-128 L 0.06
Bis(2-chloroethoxy)methane 19 L 36-145 L 0.08
Bis(2-chioreethyl)ether 21 L 34-159 L 0.08
Bis{2-chloroisopropyl)ether . 32 L 27-140 L 0.05
2-Chlorenaphthalene 29 L 29-150 L 0.08
2-Chiorophenol 33 L 18-120 L 0.08
4.Chlorophenylphenyl ether 19 L 32-148 L 0.08
Chrysene 11 L 76-140 L 0.04
Dibenzofuran 17 L 37-147 L 0.08
Dibenz(ah)anthracene 70 L 26-143 L 0.07
1,2-Dichlorobenzene 31 L 43-157 L 0.10
~ 1,3-Dichlorobenzene 25 L 40-147 L 0.09
1,4-Dichlorobenzene 26 L 25-118 L 0.09
2.4-Dichlorophenol 25 L 28-116 L 0.08
Diethylphthalate 18 L 40-150 =L 0.08
2 4-Dimethylphenol 23 L 28-117 L 0.07
Dimethylphthalate 23 . L 38-143 L 0.07
Di-n-butylphthalate 11 L 33-145 L 0.10
4 6-Dinjtro-2-methylphenol 62 L 25-142 L 0.09
2, 4-Dinitrophenol 51 L 16-132 L 0.07
2.4-Dinitrotoluene 27 L 21-1i8 L (.05
2,6-Dinitrotoluene 42 L. 37-140 L 0.06
Di-n-octylphthalate 43 L 25-150 L 0.04
1,2-Diphenylhydrazine 24 L 36-143 L 0.10
Fluoranthene 15 L 34-153 L 0.03
Fluorene 16 L 34-162 L 0.09

At



METHOD MATRIX

8270C

Note:

yadibdu.

SED,S HW

TABLE 5-27 cont

QUALITY ASSURANCE OBIECTIVES

SAL-QC-REV 4.0

DATE:

10-24-97

SECTION: 5.0
PAGE: 38 of 53

CONC CONC MDL
ANALYTE PRECISION RANGE ACCURACY RANGE mgks
‘ Yo %

Hexachlorobenzene 35 L 32-140 L. .05
Hexachlorobutadiene 33 L 37-141 1. 0.10
Hexachlorocyclopentadiene 52 L 12-100 L 0.10
Hexachloroethane 23 L 39-160 L 0.10
Indeno(i23-cd)pyrene 43 L 24-135 L 0.06
Isophorone 19 I. 35-151 L 0.09
2-Methylnaphthalene 14 I. 20-140 L 015
2-Methylphenal 27 L 35-152 L 0.09
4-nmethylpheno! 32 L 42-151 L 0.09
2-Nitroaniline 29 L 36-140 1. 0.06
4-Nitroaniline - 37 L 34-142 I. 0.04
Nitrobenzene. i3 L 36-149 L 0.08
2-Nitrophenol 35 L 35-131 L 0.07.
4-Nitrophenol 41 L 30-136 L 0.04
N-nitroso-di-n-propylamine 35 L 29-133 L 0.09
N-nitroso-di-phenylamine 24 L 33-151 L 0.04
N-nitrosodimethylamine 28 L 39-148 L 0.06
Pentachlorophenol 45 L 25-126 L 0.04
Phenanthrene 17 L 35-140 L 0.05
Phenot 27 L 23-125 L 0.09
Pyrene 19 L 32-124 L 0.04
Bis(2-ethythexyl)phthalate 19 I 30-150 L 0.05
1,2.4-Trichlorobenzene 38 L 30-114 L 0.08
2.4,5-Trachlorophenol 22 L 23-140 L 0.08
2.4.6-Tnchlorophenol 37 L 20-145 L 0.08
3-Nitroaniline 25 L 35-141 L 0.04
Naphthalene 15 L 40-152 L 0.07

I. = Low range of the analytical curve

SED = sediments, S = soill, HW = hazardous waste

MDL = Method detection limit as determined by 40CFR,136, Appendix B Rev 1.1]

Vet



METHOD MATRIX

TABLE 5-28

SAL-QC-REV 4.0
10-24-97

DATE:
SECTION: 5.0
PAGE; 39 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

608

Note:

qaSibdv,

SW.EFF~

a-BHC

Lindane

b-BHC

d-BHC

Aldrin .

4 4-DDE
44-DDT

4 4'-DDD
Heptachlor
Heptachlor epoxide
Endosulfan I "~
Dieldrin

Endrin
Endosulfan I
Endrin Aldehyde
Endosulfan Sulfate
Toxaphene
g-Chlordane
a-Chlordane
Endnn Ketone
Methoxychlor
PCB 1016

PCB 1221
PCB1232
PCB1242
PCB1248
PCB1254
PCB1260

SW = surface water, EFF = effluents

L = Low range of the analytical curve

CONC

CONC

PRECISION RANGE ACCURACY RANGE

Y
25
22
26
25
25
23
14
24
19
25
23
26
20
25
27
28
11
22
23
30

22
15
31
30
26
16
14

26

il i il sl i sl sl s i al i sl ol ol ol o el ol ol wllN

%
57-107 L
60-121 L
74-126 L
18-128 L
67-129 L
79-125 L
64-129 L
67-137 L
71-124 L
78-130 L
73-119 L
76-128 L
54-138 L
57.127 L
61-139 L
40-116 L
33-112 L
75-121 L
73-119 L
56-136 L
84-128 L
78-164 L
57-133 L
26-135 L
62-144 - L
56-150 ° L
66-140 L
60-141 L

MDL = Method detection limit as determined by 40CFRa136, Appendix B Rev 1.11

W

MDL
ue/l

0.0008
0.0009
0.0006
0.0006
0.0007
0.0007
0.0003
0.0008
0.0009
0.0009
0.0015
0.0005
0.0003
0.0009
0.0009
0.0004
0.0287
0.0008
0.0010
0.0005
0.0011
0.0117
0.0394
0.0142
0.0208
0.0265
0.0212
0.0254



METHOD MATRIX

TABLE 5-29

SAL-QC-REV 4.0
DATE: 10-24-97

SECTION: 5.0
PAGE: 40 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

8081A
PEST

8082
PCB

-

GW.SW, HW a-BHC

Lmndane

b-BHC

d-BHC

Aldrin

4 A-DDE
4.4-DDT

4 4'-DDD
Heptachior
Heptachlor epoxide
Endosulfan1 ™
Dieldnn

Endrin
Endosulfan 11
Endrin Aldehyde
Endosulfan Sulfate
Methoxychlor
Toxaphens
g-Chlordane
a-Chlordane
Endrin Ketone
PCB1016
PCBI1221
PCBI232
PCBI242
PCB1248
PCB1234
PCB1260

%
25
22
26
29
25
23
14
24
19
25
23
26
20
25
27
28
22
11
22
23
36
15
31
30
26
16
i4
26

CONC

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

CONC
PRECISION RANGE ACCURACY RANGE

%
57-107 L
60-121 L
74-126 L
18-128 L
67-129 L
79-125 L
64-129 L
67-137 L
71-124 L
78-130 L
73-119 L
76-128 L
54-138 L
57-127 L
61-139 L
40-116 L
84-128 L
33-112 L
75-121 L
73-119 L
56-136 L
78-164 L
57-133 L
26-135 L
62-144 L
56-150 L
66-140 L
60-141 L

-«

Note: MDY = Method detection limit as determined by 40CFR%36, Appendix B Rev 1.11

SW = surface water, GW = ground water, HW = hazardous waste

L = Low range of the analyhical curve

yiaSthdw.

MDL
ugd

0.0008
0.0009
0.0006
0.0006
0.0007
0.0007
G.0003
0.0008
0.0009
0.0009
0.0015
0.0005
0.0003
0.0009
0.0009
0.0004
0.0011
0.0287
0.0008
0.0010
0.0005
Q.0117
0.0354
0.0142
0.0208
0.0265
0.0212
0.0254



METHOD MATRIX

TABLE 5-30

SAL-QC-REV 4.0
10-24-97

DATE:
SECTION: 5.0
PAGE: 41 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

8081A

8082 -
PCB

Note:

gadibdx

SED,S, HW

a-BHC

Lindane

b-BHC

d-BHC

Aldrin

4,4-DDE
44-DDT
4.4-DDD
Heptachlor
Heptachlor epoxide
Endosulfan 1 ~-.
Dieldrin

Endrin
Endosulfan I
Endrin Aldehyde
Endosulfan Sulfate
Methoxychlor
Toxaphene
g-Chlordane
a-Chlordane
Endrin Ketone
PCBi1016
PCBI1221
PCB1232
PCBI1242
PCB1248
PCBI254
PCB1260

L = Low range of the analytical curve

CONC CONC MDL
PRECISION RANGE ACCURACY RANGE uwke
% Y%
27 L 58-94 L 0.226
63 L 67-109 L 0.218
30 L 74-134 L 0.234
33 L 67-113 L 1.199
69 L T1-123 L 0.940
30 L 62-114 L 0.178
65 L ) 76-124 L 0.424
23 L 77-123 L (.388
59 L 79-125 L 0.338
32 L 71-113 L (0.945
36 L 64-116 L 0.555
8 L 76-136 L 0.354
82 L 79-129 L (.208.
35 L 65-135 L 0.233
43 L 63-149 L 0.806
42 L 23-109 L 0.637
3] L 69-131 L 0.347
24 L 32-126 L 38.2
25 L 70-118 L 0.384
31 L 69-111 L 0.260
50 L 42-142 L 0.372
30 L 31-122 L 18.1
40 L 37-146 L 226
31 L 38-154 L 18.0
28 L 26-171 L 291
26 L 27-139 L 201
33 L 28-143 L 13.0
29 L 34-144 L 12.6

SED = sediments, S = soil, HW = hazardous waste

o

)

MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

Wi



e

= SAL-QC-REV 4.0

. DATE: 10-24-97
SECTION: 5.0
PAGE: 42 of 53

TABLE 5-31

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL

METHOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE ug/l

% %

8310 SW,GW - Naphthalene 5 L 51-122 L 0.30
HPLC Acenaphthene 27 L 42-118 L 0.17
) Anthracene 19 L 25-112 L 0.06
Fluoranthene 19 L 63-126 L 0.03

Fluorene 24 L. 57-114 L 0.09

. Pyrene 20 L 60-127 L 0.03
Benzo{a)anthracene 16 L “62-112 - L 0.01

Benzo(a)pyrene 17 L 51-119 L 0.01

Benzo(b)fluoranthene 16 L 58-128 L 0.02

Benzo(k)fluroanthene 20 L 57-128 L 0.0i

Chrysene T 17 L 56-125 L 0.01

Dibenzo(a h)anthracene 25 L 57-133 L 0.02

Indeno(1,2,3-cd)pyrene 22 L 59-127 L - 0.03

Acenaphthylene 30 L 47-125 L 0.18

Benzo(g,h,i)perylene 28 L 60-128 L 0.05

Phenanthrene 19 L 51-125 L 0.09

Note:  MDL. = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.1}
GW = ground water, HW = hazardous waste, SW = surface water

L = Low range of the analytical curve

qastb4i.

1]

Vs



METHOD

8310
HPLC

Note:

yastbdm.

TABLE 5-32

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: .43 of 53

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL
MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE  muke
Y Y%
SED,S,HW  Naphthalene 30 L 19-128 L 0014
Acenaphthene 50 L 43-130 L 0.026
Anthracene 24 L 41-117 L 0.019
Fluoranthene 20 L 44-130 L 0.004
Fluorene 25 L 19-131 L 0.007 .
Pyrene 27 L 41-132 L 0.006
Benzo(a)anthracene 22 L 35-119 L 0.003
Benzo(a)pyrene 24 L 12-125 L 0.005
Benzo(b)fluoranthene 20 L 45-123 L 0.002
Benzo(k)fluroanthene 22 L 42-122 L 0.002
Chrysene . 2] L 42-123 L 0.003
Dibenzo(a h)anthracene 27 L 27-145 L 0.004
Indeno{1,2,3-cd)pyrene 27 L’ 42-126 L 0.006
Acenaphthylene 30 L 43-138 L 0031
Benzo{g,h,i)perylene 28 L 36-138 L 0.005
Phenanthrene 24 L 31-137 L 0.034
MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

SED = sediments, HW = hazardous waste, S = soil

L = Low range of the analytical curve

et



METHOD MATRIX

TABLE 5-33

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 44 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

8100
(GC)

Note:

qasthdl

SED.SHW

SED= sediments, HW = hazardous waste, S = soil

PRECISION

%
Naphthalene 26
Acenaphthene 2s
Anthracene 16
Fluoranthene 18
Fluorene 22
Pyrene 22
Benzo(a)anthracene 19
Benzo(a)pyrene 22
Benzo(b}lucranthene 19
Benzo(k)fluroanthene 20
Chrysene T 19
Dibenzo(a h}anthracene 26
Indeno(1,2,3-cd)pyrene 26
Acenaphthylene 25
Benzo(g.h,1)perylene 22
Phenanthrene 21
1-MethyInaphthalene 19
2-Methylnaphthatene 19

L = Low range of the analytical curve

MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

Wrd

CONC CONC  MDL
RANGE ACCURACY RANGE muke
Y
L 23-116 L 0.06
L 28-119 L 0.05
L 17-152 - L 0.03
L 41-124 L 0.03
L 37-121 i 0.12
L 44-125 L 0.03
L 36-131 - L 0.07
L 34-124 L 0.01
L 44-122 L 0.04
L 51-128 L 0.04
L 25-147 L 0.07
L 18-134 L 0.02
L 17-134 L 0.06
L 28118 L 0.05
i 16-135 L 0.02
L 13-153 L 0.04
L 32-114 L 0.15
L 32114 L 0.15



SAL-QC-REV 4.0
- DATE: 10-24-67

SECTION: 5.0

PAGE.45 of 53

TABLE 5-34

QUALITY ASSURANCE OBJECTIVES

CONC CONC MDL

METHQOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE  ugfl

) %% %
8100 SW,GW  Naphthalene 22 L 58-117 L 1.72
(GC) Acenaphthene 22 L 60-122 L 2.09
' Anthracene 13 L 52-132 L 1.15
Fluorene 16 L~ 63-129 L 3.08
Fluoranthene 14 L 69-126 L 0.84
- Pyrene 13 L . 70-126 L 1.26
Benzo(a)anthracene 13 L 57-125 L 1.05
Benzo(a)pyrene 13 L 64-131 L 1.14
Benzo(b)fluoranthene 14 L 59-133 L 1.61
Benzo(k)fluroanthene 14 L 74-131 L 1.01
Chrysene ™ 16 L 45-149 L 130
Dibenzo(a,h)anthracene 19 L 53-136 L 3.53
Indeno(1,2.3-cd)pyrene 37 L 53-135 L 2.79
Acenaphthylene 20 L 61-121 L 1.60
Benzo(g.h,1)perylene 1 L 60-130 L 1.67
Phenanthrene 16 L 584130 L 1.30
1-Methylnaphthalene 13 L 65-110 L 2.00
- 2-Methylnaphthalene 12 L 65-110 L 195
Note:  MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

qaStb4k.

SW = surface water, GW = ground water

L=Low range of the analytical curve

ry



TABLE 5-35

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 46 of 53

QUALITY ASSURANCE OBJECTIVES

CONC CONC
METHOD MATRIX  ANALYTE PRECISION RANGE ACCURACY RANGE
% %
610 SW.EFF ~  Naphthalene 22 L 51-122 L
HPLC - Acenaphthene 22 L 58-123 L
) Anthracene 13 L 49-137 L
Fluoranthene 14 L 66-125 L
Fluorene 16 L 62-128 L
- Pyrene 13 L 61-129 L
Benzo(a)anthracene 13 L 51-131 - L
Benzo(a)pyrene 13 L 61-128 L
Benzo(b)fluoranthene 14 L 50-136 L
Benzo(k)fluroanthene 14 L 63-136 L
Chrysene T~ 16 L 43-148 L
Dibenzo(ah}anthracene 19 L 45-135 L
Indeno(1,2,3-cd)pyrene 37 L 39-139 L
Acenaphthylene 20 L 57-122 L
Benzo(g,h,i)perylene 11 L 40-140 L
Phenanthrene 16 L 53-135 L
Note:

qaStbd).

SW = surface water, EFF = effluents

L = Low range of the analytical curve

MDL = Method detection limit as determined by 40CFR 136, Appendix B Rev 1.11

Tt

MDL

ug/l

.0.29

0.17
0.06
0.03
0.09
0.03
0.01
0.01
0.02
0.01
0.01
0.02
0.03
0.18
0.05
0.09



610 GC

Note:

qastdk.

METHOD MATRIEX

TABLE 5-36

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 47 of 53

QUALITY ASSURANCE OBJECTIVES

SW.GW

CONC CONC MDL
ANALYTE PRECISION RANGE ACCURACY RANGE  upl
% %
Naphthalene 22 L 58-117 L 1.72
Acenaphthene 22 L 60-122 L 2.09
Anthracene 13 L 52-132 L .15
Fluoranthene 14 L 69-126 L 0.84
Fluorene 16 L 63-129 L 3.08
Pyrene 13 L 70-126 L 1.26
Benzo(a)anthracene 13 L §7-125 . L 1.05
Benzo(a)pyrene 13 L 64-131 L 1.14
Benzo(b)fluoranthene 14 L 59-133 L 1.01
Benzo(k)fluroanthene 14 L 74-131 L 1.01
Chrysene AR 16 L 45-149 L 1.30
Dibenzo(a h)anthracene 19 L 53-136 L 3.53
Indeno(1.2,3-cd)pyrene 37 L 53-135 L 2,79
Acenaphthylene 20 L 61-121 L 1.60
Benzo(g h,i)perylene 11 L 60-130 - L 1.67
Phenanthrene 16 L 58-130 L 1.30
1-Methylnaphthalene 13 L 65-110 L 2.00
2-Methylnaphthalene 12 L 65-110 L 1.95

MDL = Method detection limnit as determined by 40CFR 136, Appendix B Rev 1.11

SW = surface water, GW = ground water

L = Low range of the analytical curve



METHQD

8141A

e

MATRIX

TABLE 5-37

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 48 of 53

QUALITY ASSURANCE OBJECTIVES

ANALYTE

SW.GW

8141A SEDSHW

Note:

gaSopl

Demeton
Diazinon
Disulfoton
Methylparathion
Ronnel
Malathion
Dursban
Fenthion
Parathion
Guthion

Demeton
Diazinon
Disulfoton
Methylparathion
Ronnel
Malathion
Dursban
Fenthion
Parathion
Guthion

CONC CONC MDL
PRECISION RANGE ACCURACY RANGE ugl
% %
53 . L 37-130 L 012
36 L 68-132 L 0.2
37 L 70-121 L 0.1
43 L 32-112 L 0.1
38 L 61-135 L 0.1
43 L 47-128 - L 0.1
41 L 36-129 L 0.1
39 L 18-130 L 0.1
46 L 69-115 L 0.1
46 L 37-142 L 0.5
46 L 35-125 L 6
39 L S0-125 L 10
41 L 62-131 L S
38 L 40-129 L 5
40 L 60-130 L 5
39 L 50-137 L 5
38 L 39-133 L 5
39 L 20-122 L 5.
44 L 61-124 L 5
40 L 35-149 L 25

MDL = Maethod detection limit as determined by 40CFR 136, Appendix B Rev 1.11]

SW = surface water, GW = ground water

L = Low range of the analytical curve

s



e SAL-QC-REV 4.0

. DATE: 10-24-97
SECTION: 5.¢
PAGE: 49 of 53

TABLE 5-38

QUALITY ASSURANCE OBJECTIVES

‘MDL
METHOD MATRIX ANALYTE PRECISION ACCURACY me/m3
' % %
TO-3 . Air,Bag MTBE 1.50 933 0.10
EPA-18 Benzene 1.29 95.5 0.05 .
Toluene ' 141 96.0 0.06
Ethyl Benzene 2.38 95,5 0.07
. m,p-Xylene 275 96.8 0.21
o-Xylene 287 96.3 N 0.10
C4-Cl10 2.22 94.3 084

Note: Precision / Accuracy data from daily standard analyzed over seven days.

-~

S
DETECTION
METHOD MATRIX ANALYTE PRECISION ACCURACY LIMIT
%o % mg
NIOSH Charcoal Solvents 7 86-114 0.002
GC Tube
NIOSH Passive Solvents 9 82-118 0.002
GC Monitor
NIOSH Filters Metals 5 90-110 0.001
7300
(ICP)

airsech

L)



METHOD

- 8270C

qa5tb3

3270C

8310(HPLC)
8310(HPLC)
610 (HPLC)

610(GC)
8100(GC)
8100(GC)

TABLE 5-39

SURROGATE RECOVERY RANGES

MATRIX

SED,S,HW

SW,GW

SW.GW
SED,S,HW
SW.EFF

SW.EFF
SED,S,HW
SW_ EFF

COMPOUND

Nitobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol-D5
2-Fluorophenol
Triboromophenol

Nitrobenzene-D5
2-Fluorobiphenyl
Terphenyl-D14
Phenol- D5
2-Fluorophenol
Tribromophenol

p-Terphenyl-di4
p-Terphenyl-d14
p-Terphenyl-d14

2-Fluorobiphenyl
2-Fluorobiphenyl
2-Fluorobtphenyl

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE; 50 of 53

RANGE

26-110
25-111
35-132
23-127
23-117
28-118

29-114
28-116
10-121
10-104
10-80

28-134

2-116
0-127
2-116

[CO R LS I O

45147
35-150 -
45-147

Wed



METHOD
8151A

8081A

608

8081A

8082

8082

TABLE 5-30 cont

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 5.0
PAGE: 51 of 53

SURROGATE RECOVERY RANGES

MATRIX

SW.GW

SW.GW

.

SW EFF

SED,S,HW

SW, GW

SED,S,HW

COMPOUND
Dichloroacetic acid

Tetrachloro-m-xylene
Dibutylchlorendate

Tetrachloro-m-xylene
Dibutylchlorendate

Tetrachloro-m-xylene
Dibutylchlorendate

Tetrachloro-m-xylene

Tetrachlofo-m-xylene

RANGE

24-147

19-147
10-135

19-147
10-135

24-120
18-137

19-147

24-120

s



SAL-QC-REV 4.0

DATE: 10-24-97

SECTION: 5.0
"PAGE: 52 of 53

TABLE 5-39 cont

SURROGATE RECOVERY RANGES

METHOD MATRIX COMPQUND RANGE
624 - SW.EFF 1,2-Dichloroethane d4  70-131
Toluene d8 83-115
4-Bromofluorobenzene 73-119
- Ethylbenzene-d10 87-115
8260B SW,GW 1,2-Dichloroethane d4  70-131
Toluene d8 83-115

4-Bromofluorobenzene 73-119
Dibromofluoromethane  72-130

8260B SED,S.HW 1,2-Dichloroethane d4  54-148
Toluene d8 79-119
4-Bromofluorobenzene  78-127
Dibromofluoromethane 53-161

8021B SW.GW a,a a-Trifluorotoluene  70-130
Chloroprene 69-130
1-Chloro-3-Fluorobenzene65-132 .
2-Chloropropane 61-132

80218 S,SED HW a,aa-Trifluorotoluene  60-140
Chloroprene 63-139

“1-Chloro-3-Fluorobenzene60-137
2-Chloropropane 61-145



" METHOD

601

602

8015 High
8015 High
8015 Low

8015 Low

gastb3.

SAL-QC-REV 4.0
DATE: 10224-97
SECTION: 5.0
PAGE: 53 of 53

TABLE 5-39 cont

MATRIX

SW, EFF

SW,EFF

.
SED,S,HW
SW,GW
SED,S,HW

SW, GW

SURROGATE RECOVERY RANGES

COMPOUND -RANGE
Chloroprene 69-130
1-Chloro-3-Fluorobenzene  65-132
2-Chloropropane - 61-132
a,a,a- [richlorotoluene - 50-150
Triacontane - 51-123
Triacontane 54-130
a,a,a,~ T nfluorotoluene 50-150
a,a,a-Trifluorotoluene 50-150



- SAL-QC-REV 4.0

i DATE: 10-24-97
SECTION: 60
PAGE: 1of 4

6.0 SAMPLING PROCEDURES

The sample submitted to the laboratory must be collected in a manner such that it is
representative of the larger source from which it was taken. The responsibility falis upon
the person taking the sample to properly assess the site, choose the representative area to
sample, collect the sample with appropriate implements, preserve, and transport the sample
such that the representative nature of the sample remains intact. The laboratory sample for
analysis will be a portion of the homogenous liquid or, 1f a solid, the aliquot will represent
-all layers of the sample.

Since our laboratory does not provide sample collection services, our responsibility in the

* sample collection process lies in suppling the sampler with the proper containers and
preservatives. All containers used for the collection or transport of analytical samples are
purchased “certified analytically clean”.

6.1 SAMPLE CONTAINERS AND PRESERVATIVES

Table 6-1 describes the appropriate containers and preservatives required for the coliection
of various analytes. Bottles are purchased “certified clean” and the proper preservatives are
added to the bottle prior to distribution to the sampling team. Trip Blanks for Volatiles

are supplied.

All chemicals used as preservatives must be reagent grade or better. Nitric acid used to
preserve samples for metals determination must be trace metal grade.

At the request of the client, preservatives may be supplied in separate containers for
addition to the sample at the time of collection.

Certain states require special sampling protocols, €.g. Methanol preserved soils for Volatile
Analysis. In these cases, the laboratory will supply the appropriate sampling containers,
additional reagents such as methanot, and sampling instructions.

L]
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SAMPLE REQUIREMENTS, STORAGE, AND HOLDING TIMES

PARAMETER

Acidity.
Alklinity

Ammjonia Nitrogen

BOD
COD
Chloride
Chlornne
Color

Cyanide

Fiuonide
Kjeldahl Nitrogen
Metals
Mercury
Hexavalent Chrom
Nitrate
Nitnte
Oil and Grease

Totat Organic Carbon

CONTAINER

WATER

P.G
PG

PG

PG
P.G
P.G
PG
P.G

P.G

PG

N

P.G
P.G
P.G
PG

P.G

PG

SOIL

4 0z

4 0z
40z

4 oz

ml gm

WATER SOIL

50
50

100

1600

75

100
50

1000 100

300
560
200 100
200 100
106
100
100

1000 100

30

pH <2 (8)

Wil

PRESERVATION HOLDING TIME
WATER SOIL WATER SOIL
Refrigerate 14 days
Refrigerate 14 days
Refrigerate 28 days

pH <2 (5)
Refrigerate 48 hours
pH<2 () 28 days
Refrigerate 28 days

Analyze Immediately

Refrigerate 48 hours
Refrigerate Refrigerate  |4days 14 days
ph>12 (N)
0.6g Ascorbic
acid if free
chlonne present
Refrigerate .28 days
Refrigerate 28 days
pH<2(8)
pH <2 (N Refrigerate 180 days 6months
pH <2 (ND) Refrigerate 28 days 28 days
Refrigerate 24 hours
Refngerate 48 hours
Refrigerate 48 hours
Refrigerate Refrigerate . 28 days i4 days
pH <2 (8)
Refnigerate 28 days
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TABLE 6-1 cont

SAMPLE REQUIREMENTS, STORAGE, AND HOLDING TIMES

PARAMETER
TRPH
Phenolics
Phosphorus
OrdthO phosphorus
Solids
Total
Suspended
Dissolved
Settleable
Volatile
Conductivity

Sulfate

Sulfide

Turbidity

Volatile Organics

Acid Extractables

PCB’s
BNA Extractable Org
Pesticides

Gross Alpha/Beta

CONTAINER

WATER

G
G
P.G

2

P.G

PG

PG

PG
P.G
P.G
PG
PG

PG

P.G

SOIL

40z

VOAvial 4oz

G

PG

4 0z

4 oz

4 07

4 oz

mi
WATER

1000
500
50
100
100
100
250
1000
100
100

100

500

100

1000

1000
1000
1000

1000

jasny

SOIL

100

100

100

100

100

100

PRESERVATION HOLDING TIME

WATER SOIL WATER SOILL

Refnigerate Refrigerate 28 days 28 days

Refngerate - 28 days

pH <2 (S) ‘

Refnigerate 28 days

pH <2 (8)

Refrigerate ~ 48 hours

Refrigerate 7 days

Refrigerate 48 hours

Refrigerate 7 days

Refrigerate 48 hours

Refnigerate 7 days

Refrigerate 28 days

Refrigerate 28 days

Zinic Acetate + 7 days

pH >9 (N)

Refngerate 48 hours

Refrigerate + Refrigerate - 14 days 14 days

HCl

Refngerate + Refrigerate 7 d (ext) 4 d(ext)

0.008% sodium 40 d+anal}) 40 d (a)

Bisulfite

Refnigerate Refrigerate 7 d (ext) 14 d(ext)
40 d(A) 40 d{A}

Refrigerate Refrigerate 7 d (ext) 14 d(ext)
40 d(A) 40 d(A)

Refrigerate Refrigerate 7 d(ext) 14 d(ext)
40 d(A) 40 d{A)

pH <2 (N]) 180 days

W
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TABLE 6-1 cont

SAMPLE REQUIREMENTS, STORAGE, AND HOLDING TIMES

: CONTAINER ml em
PARAMETER WATER  SOIL WATER SOIL
Coliforms P 100
pH PG 40z 100 100
Explosives PG 40 oz 1000 100

P = Plastic Container

G = Glass Contatner

N = Sodium hydroxide
NI = Nitric Acid

§ = Sulfuric Acid

HC1 = Hydrochlgric Acid

Refrigerate = 1-4 degrees C

PRESERVATION HOLDING TIME

WATER SOIL WATER SOIL

Refrigerate & hours

Sodium bisulfite

Refrigerate Refrigerate 24 hours 24 hours

Refrigerate  Refrigerate 7 d(ext) 14 d(ext)
40 d(A) 40 d(A)

"

W
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7.0 SAMPLE CUSTODY

It is our responsibility as a laboratory to insure the integrity of all samples received by our
facility.

7.1 CHAIN OF CUSTODY DOCUMENTS

A document is required to certify that the sample has not been altered or contaminated.

‘This document will detail the path that the sample travels from the time of collection until

received by the laboratory. The names of persons who have custody of the sample will be

carefully recorded as well as the inclusive times of possession. This will allow tracking of
" the sample from collection, through transport, to delivery to the laboratory. |

A sample is said to be in the possession of an individual if:
1. Htisinthe actuanhysical possession of that person.

2. 1tis in view of that person after that person has had 1t in his physical
possession.

3. Tt is secured in a restricted area.

All samples received should have a completed chain of custody with them when they are
delivered to the laboratory. If the analysis is to demonstrate regulatory compliance or if the
results are to be reported to any regulatory authority the samples must have a chain of
custody associated with them. The chain of custody used by the laboratory is shown in
figure 7-1 and should be completed as follows.

1. Each client should use pre-printed chain of custody forms.

2. The client will be responsible for the completion of the sample description and
analysis requested components of the form. Date and time of collection
should be completed.

L2

The person or persons collecting the sample(s) must insure that all samples are
uniquely identified and labeled with a sample description which is recorded on
the chain of custody and also tagged onto the sample.

4. The person collecting the sample(s) begins the chain of custody by signing the
block indicating that he was responsible for sample collection.

Y
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. The sampler will sign the first “relinquished by” block when he transfers

custody of the samples to the laboratory or courier.

The person transporting the samples will sign the “received” block and
subsequently the “relinquished by” block as he transfers possession of the
samples.

This process continues until the samples reach the laboratory log-in personnel
where the person receiving the samples for the laboratory signs the “received
by laboratory™ block.

The log-in perso\fmel will verify that all of the samples listed on the chain of
custody were received and that the sample descriptions listed on the chain of
custody match the sample descriptions on the sample containers. Any
discrepancy between the containers and the chain of custody should be noted
on the chain of custody. The log-in personnel will contact client services who
will contact the client for resolution.

If samples are transported by commercial courier, e.g., Federal Express, the
chain of custody and other papers should be sealed in a plastic bag and taped
to the lid of the cooler. When the cooler is opened, the condition of the
“custody seals” and the temperature of the samples 1s documented on the
chain-of custody. Also a cooler receipt form will be completed if requested
by the chient.

10. The original chain of custody is kept on file in the laboratory, €opies are given

1.

to the client, given to client services for QC purposes, given to the Technical

Support Manager for billing, and plated into the project folder for verification
against the final report.

The samples are now the responsiblilty of the log-in supervisor who must
maintain the security of the samples until analyzed. Archival of analyzed
samples and final disposition is the responsibility of the Shipping Supervisor.

Vhed
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7.2 LOGGING OF SAMPLES INTO THE LABORATORY INFORMATION SYSTEM

The process of logging samples into the laboratory analytical system is the first critical step
in an overall process that generates meaningful data. The process involves the following:

1.

[¥3]

The temperature of the sample is taken and recorded on the chain of custody.

2. The integrity of each sample must be determined by comparing sample labels

or tags with the chain of custody and by visual checks of the container for
possible damage. Any problems that are noted are recorded on the chain of
custody or on a separate sheet which 1s subsequently stapled to the chain of
custody. h

Samples requiring acid or base preservation shall be checked with pH paper to
determine the effectiveness of the preservation. The pH of the sample is
recorded on the chain of custody or, in the case of VOA’s, the pH is recorded
in a log book maintained by VOA lab personnel. Chlorine is checked on:
Extractable Organics, BOD, TOX, Cyanide, Fluoride, Ammonia, TKN, Nitrate

Attention should be given to sampling times and dates. These dates are
entered into the laboratory information system (LIMS). Specific due dates
should also be entered. Ifthere is a problem with the holding times of the
samples the log- in supervisor will notify the client. If the holding times are
short but not exceeded, the technical support manager should be notified so
that processing can begin to meet holding times.

A sample may be composed of more than one bottle since different
preservatives may be required to perform all analyses requested. A unique
laboratory number is assigned by the LIMS. The LIMS will generate a sample
label which is attached to each bottle of the sample. One of the labels is
placed onto the chain of custody to complete the link between the original
sampling document and the sample bottles. This log number will now serve to
track and identify the sample throughout the laboratory.
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6. Samples logged into the LIMS will have the following information entered:

Laboratory Sample Number
Sample [dentification, i.e., sample description
Client Name
Date and Time Collected
Date and Time Received by the Laboratroy
Samplers Name
Types and number of Sample Bottles Received
Laboratory Project Number
. Analysis Requested
J. The State in Which the sample was collected
K. Sample Condition

momMHAo N e

7. If a sample is logged into the LIMS it is available for analysis. If a problem is
noted that would prevent the analysis of that sample, e.g., broken bottles, the
following procedure should be followed:

A Notify the client

B. The client may cancel the request or agree to resubmit the
request.

C. All of the actions are recorded on the chain of custody oron a
sheet which is attached to the chain of custody. The person
making the final decision should be noted.

8. Samples are now transferred to the appropriate holding area until analysis.
Volatiles are specifically stored in the isolated Volatile Laboratory with
Refrigerator Blanks. -

9. Sample creation logs are printed at the conclusion of the day and the data
entered into the LIMS is checked against the chain of custody.

7.3 SAMPLE STORAGE
There are four primary concerns associated with sample storage: temperature, contamimation,

holding times, and security. Table 6-1 details the proper holding temperatures and holding
times for various analyses perfomed by the laboratory.
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Storage facilities can be secured; however, access to the laboratory is controlled such that
sample storage need not be locked at all times unless a project specifically demands it. The
analytical departments receive an “incomplete” report each morning which lists all of the
samples in the laboratory which have analyses in their departments still pending. By
generating a worklist in the LIMS, all incompletes samples of a particular analyte are added
to a lab batch for processing. This batch is given a worklist number which serves to track
all QC related to the analytical batch.

Internal chain of custody forms may be required for specific projects. These will be
generated by the sample log-in department once the samples are logged into the LIMS.

Once the analyst is finished with a sample it is returned to storage. When all requested
analyses are completed the sample 1s transferred to sample archives. Samples are stored for
three months before disposal. Sample storage is under the supervision of the Shipping
Supervisor. e
Extracts and digests of samples are to be treated as the sample itself. The digests/extracts
should be maintained in secure areas within the appropriate analytical department.

Samples are stored in archives for 30 - 60 days before disposal (Contact Ohio VAP
before disposal of Ohio Samples). The disposal of samples is in accordance with hazardous

waste regulations and is monitored by the QA Officer. Extracts are kept for 30-60 days
before disposal.

74 SAMPLE TRACKING

Samples are tracked within the laboratory using the main computer system. Work orders
are entered into the lab system by log-in personnel. Worksheets are generated in the
analytical department or the prep lab at the beginning of the analytical process. These
worklists provide space for the time and date of analysis, analyst’s signature; raw data, and
calculations.

Once the worklist is completed the data is entered into the LIMS. The status of the sample
may be monitored from any LIMS station by accessing the log number. Overdue and

incomplete reports are monitored daily by the Technical Support Manager and the
Laboratory Director. :

An analytical batch may contain more than one client’s samples and thus have more than
one lab projects samples included in it. The raw data associated with the analytical batch is
filed by worksheet name and date and time of completion.

Wiad
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Before final results are reponed, Section 12 of this manual, the data is reviewed by the
technical personnel of the department and the technical director or the QA Officer.

7.5 COMPUTER SECURITY

The LIMS uses a password security system. All personnel have a log-in name which

restricts the access to system files based upon the level of security they are granted. All

personnel are given a unique “Tech Number” which must be entered each time the system is

accessed. This number tags each computer operation with the person initiating that

operation, e.g, data entry or data modification. The following are the levels of security
.granted lab personnel:

A. Access to all files, including LIMS configuartion files and client
data. Data modification and database modification is allowed.

~
.,

B. Access to datz; entry and sample inquiry. No data modification allowed.

C. Reviewonly, No entry of data or modification of data is
allowed.

The Technical Director, QA Officer, Laboratory Director, and Laboratory Support Manager

are assigned Jevel A. Technical personnel are assigned level B. Clerical personnel are
assigned security level C.

Reports are generated dailv. Before the reports are generated the technical personnel have
made all calculations and the data has been reviewed by a peer in the department. The
worksheet is completed and data is entered into the LIMS. The LIMS generates an “echo”
of the data entered worksheet which is verified against the manually created worksheet to
prevent entry errors. ~

~ The completed worksheet, the “echo™ worksheet, and the raw data are finally approved by
the QA Officer, the Lab Director, or the Technical Director.

Final reports are reviewed against the chain of custody by the QA Officer, Laboratory
Director, or Technical Director before the report is signed and released.
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7.6 COMPUTER MAINTENANCE

The LIMS database is maintained by the Laboratory Director who 1s the system
adminstrator. Technical support for the database system is provided by Northwest
Analytical Systems. AIX and hardware support 1s provided by IBM. Daily, the LIMS
data base is backed-up around noon and at the end of the working day. Once weekly, the
_entire LIMS system is backed-up and these tapes are stored in a secured vault off-site.
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8.0 ANALYTICAL PROCEDURES

8.1 APPROVED METHODS

Whenever possible the laboratory will use methods developed or approved by the USEPA.

Sample type, source, and the governing regulatory agency requiring the analysis will
determine the specific method chosen.

Laboratory Standard Operating Procedures {SOP’s) have been developed for all analytical
procedures. These procedures are formed around the appropriate EPA method and are
-adapted specifically to our laboratory. All SOP’s are numbered sequentially and dated
“when approved for use in the lab. There will be no change$ in the operating procedures
without the written approval of the Technical Director and the Quality Assurance Officer.
Any changes to the procedure must be made in blank ink and initalled by the Technical
Director or the QA Officer. A change log will reflect the latest approved revision. The
applicable portionof the SOP manual will be available in each department. Although the
original EPA manual may be available, e.g., SW-846, no other SOP’s are allowed.
Elements of the methods contained in the SOP manual are:

1. Method name

2. References

(3]

Reagent and standard preparation

4. Analytical procedure {instrumentation, conditions, etc..)
5. Limitations of the procedure

6. Cahibration | ~
7. Calculations *

8. Quality control

All methods must be apporved by the Technical Director and the Quality Assurance Officer
before being placed into service.

8.2 PURCHASING OF REAGENTS
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The nature of the analytical laboratory demands that all material used in any of the
procedures be of a known quality. The wide variety of materials and reagents available
makes it advisable to specify the name, brand, and grade of materials to be used in any
determination. It will be the responsibility of the chemist to determine the quality of the
materials needed if the quality is not specified in the SOP. The chemist should determine
the vendor, make out a purchase request, and furnish that request to the purchasing
department. The purchasing agent must have the approval of the Technical Director or the
QA Officer before ordering any reagent chemical. It is the responsiblity of the purchansing
agent to place the order, receive the shipment and date the material when received.

“All material safety data sheets (MSDS) will be filed by the Safety Officer (QA Officer) of
the laboratory. These sheets will be made available to all personnel for review.

All chemicals are dated upon. receipt and should not be used past the expiration date if it
listed. If no expiration date is listed reagent chemicals are considered suitable for use for
one year after it is received. '

REAGENT REQUIREMENTS

There are many different grades of analytical reagents available to the analytical chemist.
All methods in use in the laboratory will specify the grade reagent that must be used in the
procedure or process. If the quality of the reagent is not specified, it may be assumed that it
is not significant in that procedure, and, therefore, any grade reagent may be used. It is the
responsibility of the analyst to carefuily check the procedure and associated reagents to
assure their suitability.

Reagents or working standards that are prepared in-house shall be dated, intialled by the
analyst preparing the reagent and entered into the log book for tracking purposes.

The tracking procedure for all standards requires that standards be given the 4dentification A-
B-C-D-E where A represents the standard log book number, B signifies that the standard is
stock, working, intermediate, spiking, or surrogaté. C represents the initials of the person
preparing or receiving the standard material. D represents the page number of the log book
where the entry was made, and E represents the entry number. Thus a standard may be
designated 1-S-MD-59-100.

- Only class “A” glassware shall be used in the preparation of any standard or reagent. Any
matenial used in the preparation of a reagent must meet or exceed the quality of the standard
or reagent chemical, e.g., solvents used in the preparation of organic standards.
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All standard materials must be traceable to NBS/NIST standards, and records to that effect
will be maintained in the area in which the standard is to be used.

Water used in the preparation of standards or reagents must be of laboratory grade type IL.
Water shall be considered type 11 if it has been processed through charcoal to remove
organics and has passed through the laboratory reverse osmosis system and has a resulting
conductance of less than 2.0 umhos. Records of the conductivity of the in-house prepared
water shall be maintained. The Technical Support Manager must be immediately notified if
the water exceeds specified limits. It will be the repsonsiblity of the Techical Support
Manager to notify all analytical departments of an “out of specification” situation.

“The laboratory may puchase reagent grade water for use inthe determination of volatile
organics. This water must be certified “organic free”.

8.4 REAGENT STORAGE

~

The manner in which reagents and chemicals are stored is important from both the aspect of
safety and reagent integrity. Generally, the following guidelines should be followed:

[—

. Light sensitive reagents should be stored in brown glass bottles.

2. Organic stock standards will be stored in a freezer.

('S

. Fresh solutions of working standards will be prepared from stock solutions and
will be compared to the standard being replaced before placing it into service.

Table 8-1 gives specific storage instructions for reagents and chemicals used in the
. laboratory. '

85 GLASSWARE - .

All volumetric glassware will be “Class A”. PyreX glass should be used where possible. For
safety purposes, thick wall glassware should be used where available.

8.6 CLEANING OF GLASSWARE

The proper technique for cleaning glassware is chosen depending upon the intended use of
the glassware being cleaned. The purpose of this is to remove all substances for the
glassware that might interfere with the analysis. Water soluble substances can be removed
with tap water followed with multiple rinses with laboratory grade water. In some 1nstances

W
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detergent may be required. Detergent washings should followed by two rinses with
laboratory grade water.

Specific guidelines are:

Organic Extraction Glassware:

1.

2.

('S

Rinse the glassware with isopropyl alcohol or acetone.

Wash the glassware with detergent (Chem-Solv or equivalent). A brush should be used to

insure that all areas of the glassware have been thoroughly exposed to detergent.

Rinse with warm tap water followed by rinsing with laboratory grade water.

. Dry the outside of the glass\ware with a towel.

. Rinse the inside of the glassware with isopropyl alcohol or acetone. Rinse with extraction

solvent immediately before use.

Note: If visual inspection indicates remaining contamination, rinse the glassware in
concentrated sulfuric acid and then repeat steps two through five. If the contamination
remains discard the item.

Inorganic Glassware:

fa—

o

(V3]

5.

Wash the glassware in hot soapy water making sure all surfaces are covered.

Rinse well with warm tap water followed by two rinses with laboratory grade water.
For trace metal analysis, rinse/soak with nitric acid:water 1:1. Rinse with warm tap
water. ™

Rinse/soak in 1:1 HCl/water, rinse with tap water followed by two rinses with laboratory
grade water.

Glassware for phosphorus determination should be cleaned using the organic procedure.

Glassware Storage
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I. Once cleaned, glassware should be capped or covered for storage in a cabinet.

2. Glassware must be stored away form any bulk chemicals or reagents.

8.7 WASTE DISPOSAL

The disposition of all wastes and samples is the responsiblity of the Quality Assurance
Officer. The QA officer is responsbile for scheduling waste removal by the hazardous waste
contractor and for maintaining records of types, volume,-and date of disposal.

“Organic Extraction Wastes

Waste organic solvent from organic extractions and glassware cleaning will be poured into
drums labeled “WASTE FLAMMABLE LIQUID, N.O.5.” Itis the responsibility of the QA
Officer to monitor the condition and capacity of these drums and schedule removal.

PCB Containing Wastes

Any organic solvent containing PCB’s are to be segregated. Drums labeled “PCB
CONTAINING SOLVENTS?” are located in the waste storage area for the disposal of these
wastes.

Sample Digests

Extracts and digests are held in archives for 30-60 days before final disposal. All extracts
are combined and stored in approved waste containers prior to disposal by our contract
waste disposal company.

Samples . - -

On a case by case basis, samples may be returmed*o the client for disposal. Otherwise
samples will be disposed of in accordance with current waste regulations. 1fa sample is
known to be hazardous it must be placed into storage drums for disposal. Sample containers
are crushed and the resulting glass waste 1s-placed into drums for removal.
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TABLE 8-1

STORAGE OF REAGENTS AND CHEMICALS

CHEMICAL - STORAGE REQUIREMENTS

Concentrated acids and bases

Standards for metals analysis

Standards for extractable organics

Standards for volatile organics

Bulk dry chemicals

Working solutions containing organic compounds
Working solutions containing only inorganics
Flammable solvents .

Non-flammable solvents

D 00 N N B L =

STORAGE REQUIREMENT KEYS

1.0 Stored in the original containers in acid/base cabinets. All organics must be stored
separately.

2.0 Stored at room temperature in the standards cabinet of the metals department.
3.0 Stored at temperatures below 0 degrees C in the department.

4.0 Neat standards are stored at room temperature in the standard cabinet in the
department. Stock solutions and working solutions are stored in the freezer.

5.0 Bulk reagents are stored at room temperature in the reagent storage reom of the
laboratory.

6.0 Stored refrigerated at 1-4 degrees C in the departments.
7.0 Stored at room temperature in the department; refrigeration is optional.

8.0 Stored in solvent cabinets in the organic prep lab.

9.0 Stored separate from the flammable solvents in cabinets in the prep lab.
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INSTRUMENT CALIBRATION

GENERAL OVERVIEW

Table 9-1 is a listing of the instrumentation used in the laboratory. All instruments used in
the laboratory must be controlled with a formal calibration program. This program is

_ integrated into the preventive maintenance program program of the department. This

program will insure that instrumentation is operating within acceptable limits as required
by the various methods.

Calibrations may be performed using reference standards, filters, etc., and may be
performed by laboratory personnel or by the manufacturer’s representative.

There are two types of calibration: operational and periodic. Operational calibration is
performed as the instrument is used in an analysis and usually involves the development of
response factors or curves relating to given amounts of standards. Periodic calibration.
should be performed on a prescribed time table and involves such actions as taking
temperatures of ovens, baths, refrigerators, etc.

PERIODIC CALIBRATION

Procedures

Each instrument type will have a written protocol for periodic calibration. This

procdedures will become a part of the laboratory SOP manual and will include the
following:

1. Instrument description, including model number

12

. The standards used for calibration if applicable

£

. Performance tolerances

[#8)

.

. Performance frequency. This should be at least that recommended by the
manufacturer.

n

. Detailed procedure for calibration.

6. Instructions for proper action in response to unacceptable calibration responses.

Wy
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Additionally, associated with each individual instrument, there will be records of
calibration which will include the following:

1.0 Instrument model number

2.0 Standards used for calibration
3.0 Performance tolerances

4.0 Performance frequency

5.0 Results of the calibration, the initials of the individual making the calibration, and the
date of the calibration

6.0 Records of calibration will be maintained for easy access and review. Table 9-2 isa
summary of equipment that requires periodic calibration.

93 OPERATIONAL CALIBRATION AND STANDARDIZATION

For the purposes of this manual, calibration will refer to the qualitative aspects of
instrument perfomance, e.g., GC/MS tuning, ICP profiling, or UV/VIS Spectrometer
wavelength verification. Standardization will refer to the development of a quantitative
relationship between instrumental response and concentration of particular analytes.

The frequency of calibration and standardization is addressed in the methods being applied
to the instrument.

931 Opefatimal Calibration

Table 9-3 summarizes laboratory instrumentation that requires calibration for proper
performance.

£

9.3.1.1 GC/MS Tuning

In order to obtain spectra that are comparable with those obtained from other instruments,
the instrument should be tuned to deliver the same specirum, both in mass numbers and
intensities from a given compound. The compound used to establish the abundance
criteria for base/neutral/acid organics (BNA’s) is decafiuorotriphenylphosphine,
“DFTPP". For volatile organics, the tuning compound is bromofluorobenzene , “BFB™.
This calibration is required before standardization since standardization is directly

Yt
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influenced by calibration.

1. DFTPP. Fach GC/MS unit performing BNA analyses must be calibrated using DFTPP
at the frequency mandated by the method, e.g., 625,8270C, etc. The abundance criteria
of DFTPP is listed in table 9-4. The spectrum taken from the DFTPP analysis and used
for calibration should be filed in both graphical and tabular formats.

2. BFB. Each GC/MS unit perfoming VOA analyses must be calibrated using BB at the
frequency mandated by the method, e.g., 624, 8260B. The abundance criteria of
BFB is listed in table 9-5. A bar graph and a tabular listing of the ion abundances should
be filed with all related data sheets.

-

9.3.1.2 Inductively Coupled Plasma Emissions Spectrometer Profiling

The ICP must be calibrated against a mercury lamp each day and interelement correction
factors verified using an interference check solution, Table 9-10.

9.3.2 Operational Standardization

Table 9-11 Tists instrument standardization requirements.

9.3.2.1 Standards

All standards used in the laboratory must be tracked from the time of purchase or
preparation through the analysis. Standards purchased from outside vendors must be
traceable to NBS/NIST, and certifying documentation must be filed in the department
purchasing the standard. All stock standards are assigned a unique identification number
and entered into the 1og book when prepared or placed into use. All intermediate and
working standards prepared from the stock standards will be logged into the standard log
book with the concentration of the diluted standard, the date, the name ofithe analyst
preparing the standard, and log number of the stock standard from which it was prepared.
Standard sources and storage requirements are listed in Table 9-6.

9.3.2.2 GC/MS Standardization

Following calibration of the instrument using BFB or DFTPP, the instrument must be
standardized against reference solutions of five concentrations. The concentration of
these standards is specific to the method. Additionally, for VOA’s, three internal
standards and three surrogate compounds are added immediately prior to analysis. Table
9-7 lists the internal standards and some of the compounds to which they relate.



SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 9.0
PAGE; 4 of 20

The BNA instruments must be standardized against injections of 10, 20, 50, 80, and 100
ng of the compounds being determined. Six internal standards are used in the BNA
analysis. Table 9-8 lists the BNA internal standards and some of the associated analytes.
The method being followed specifies the acceptance criteria for the standardization.

Response factors are generated for each compound:

Rf = AxAis x CisCx

Rf = response factor

Ax = area of the characteristic ion for the compound
Ais_= area of the characteristic ion for the intemal standard
Cis = concentration of the internal standard (ng/ul)

Cx = concentration of the compound being determined

SW-846 methods require that certain “calibration check compounds” (CCC’s) listed in

Table 9-9 must fall within certain prescribed limits for the standardization to be
considered acceptable. Method 624 requires that all target compounds have a %RSD of

<30.

The relative standard deviation (RSD) must be calculated for all compounds:

%RSD:{ %J 100

™

RSD = relative standard deviation

& = standard deviation of initial five response factors

X = mean of initial five response factors

Wi
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For SW-846 methods the %RSD of the CCC’s must be less than 30% in order to accept
the calibration

In addition to checking the statistics of the curve, the instrument repsonse must be
checked by checking the “system performance check™ compounds (SPCC’s). The
required minimum response for these compounds is listed in Table 9-9.

Once the five point calibration has been completed, a check of the validity of the
standardization must be made using a “verification” standard. This standard is analyzed
and quantified against the five point calibration curve. The values obtained must be
within 20% of the true value for the standardization to be acceptable. No analysis can
begin unti! all standardization processes are completed and successful.

9.3.2.3 Standardization of the Gas Chromatograph

Before beginning an analy;is using the gas chromatograph a five point standardization
curve must be run with the initial standard having a concentration near the detection limit
of the analysis being performed. The response factors are calculated for each compound
at each concentration level and these factors are averaged. The mean response factor is
used to calculate concentrations of the compounds being determined. The %RSD must be
less than 20% for these respnse factors. The continuiing standardization standard must
fall within 15% of the average response factor for the compounds being analyzed. If

unknown samples exceed the range of the standard curve they must be diluted and
reanalyzed.

9.3.2.4 Standardization of the ICP

The ICP is standardized by introducing into the plasma solutions containing the metals
being determined. A calibration blank and one standard (10 mg/L) is sufficient for
standardization. An independent standardization verification solution and an initial
calibration blank are analyzed immediately following standardization. ~Continuing
calibration verification” standards (CCV’s) arid “continuing calibration blanks™ are
anaylzed after every ten samples and at the end of the analytical batch. The CCB’s must
never exceed the reporting limit for that element.

The CCV’s must always fall within 10% of the true value else all samples back to the last

acceptable CCV and CCB must be repeated since the system is considered to be out of
calibration.

To assess the effects of inter-element interferences on selected elements an “interference

s
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check sample” (ICS) must be analyzed at the beginning and end of each run. Table 9-10
lists the interferents and the affected elements along with the concentrations of each
element in the ICS.

The determined value of each of the affected elements must be within 20% of the true

- value else the run is terminated and an evaluation of the inter-element correction factors is
made. The ICS is also checked for negative values; acceptance criteria 1s +/~ 10%
referenced to blank values. '

The lineanty of the ICP must be determined quarterly. This is accomplished by increasing
the concentration of solutions being aspirated into the instrument until a 10% difference
between the true value and the determined value is noted. That concentration is the upper
limit of Iinearity for that channel.

9.3.2.5 Standardization of the Atomic Absorption Spectrometer

The atomic absorption spectrometer must be standardized with a blank and three
standards for each analytical run. The curve fit for the calibration must exceed 0.995.

The validity of the standards used for calibration must be shown be running an
independent “initial calibration verification” standard (ICV) before any analyses can
begin. This standard must fall within 10% of its true value to be within acceptable limits.
The “initial calibration blank™ (ICB) is run following standardization to demonstrate that
the instrument is free of contamination. This blank must not exceed the reporting limit for
the element. “Continuing calibration blanks™ (CCB’s) must be analyzed every ten

samples. The CCV must fall within 10% of the expected value of the calibration or must
be considered invalid.
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TABLE 9-1

LABORATORY INSTRUMENTATION

ORGANICS

1
1
1
1
4
7
1
1
1
1
2
4
3
2
4

Varian 3700 GC with FID and ECD detectors

Varian 3700 GC with ECD and ECD detectors

Varian 3400 GC with FID detector

Perkin Elmer Autosys GC with ECD and ECD detectors

Perkin Elmer Autosys GC with FID detector

Tremetrics (540 or 9001) GC with PID and FID detectors and Purge / Trap
Tremetrics 9001.GC with ECD and ECD and NP detectors

Tremetrics 9001 GC with PID and ELCD detectors and Purge / Trap
Tracor 540 GC withPID and ELCD detectors and Purge / Trap

Tracor 540 GC withPID and FID detectors and Purge / Trap
Hewlett-Packard 5890 GC with PID and FID detectors and Purge / Trap
Hewlett-Packard, GC/MS MSD-5900 series with Purge / Trap
Hewlett-Packard, GC/MS MSD-5900 series with autosampler

Shimadzu SCL-6B dual pump HPLC with UV and Fluorescence detectors
Refrigerators

METALS

[ S5 IS B N R O e

"ICP Jarrell Ash 61E 32 simultaneous channeis

ICP Jarrell Ash Trace 32 simultaneous channels

*_ Atomic Absorption Perkin Eimer 1100

Atomic Absorption Perkin Eimer 5100

Atomic Absorption Perkin Elmer 4100 .

Mercury Analyzer, Leeman P5-200 -
Microwave Digestion Units, CEM

Fume Hoods .

Refrigerators

Wt
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TABLE 9-1 cont

GENERAL CHEMISTRY., INORGANICS

[‘,_J_b....n,.—n{.,_}_..]\_)-—-..—n—n»—u.-—-.-ap-l—n;—l_.nn—-l.—-n.-—a..—n_.n.._np—np—n..—n.—.\.—-a»—-

Flow Injection, Lachat 8000

lon Chromatograph, Dionex QIC
Calorimeter, Parr

pH Meter, Coming

pH Meter, Orion .

Total Organic Carbon (TOC), Shimadzu 5050
Total Organic Halogen (TOX), Dohrman
Total Organic Halogen (TOX), Mitsubishi
Turbidimeter, HF-DRT-100

Specific Conductance, Orion 126
Fluorometer, Sequoia-Tumer 450
UV/Visible Spectrometer, Shimadzu
Midi-Distillation, Andrews Glass
Midi-Distillation, Westco

Block Digestor, Lachat 60011

Flash Point, Pensky Martens

Flash Point, Koehler

COD Reactor, Hach

Karl Fisher Titrator, Brinkmann

‘Oxygen Probe, Orion

~ Fumnace, Thermolyne 1400
~Alpha / Beta Counter, Tennelec 5100

BOD Incubators, Fisher 307
Solvent Evaporator, Thermolyne )
Ovens MB-2729Q _ -

- Oven Gnieve 323

Fumace, Fisher 186A *
Fume Hoods
Refrigerators

, 4.0
DATE: 10-24%7
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PREP, LABORATORY, ORGANIC /TCLP

T N T S N T N N B S N s e O

Infrared (IR}, Perkin Elmer 1600, FTIR
Ovens, Blue M

~ Balance, Mettler AE240

Balance, Denver Instruments XS410
Cenftrifuge, Fisher 228

Centrifuge, DYNAC

Centrifuge, Clay Adams

Water Chiller, NESLAB

Sonicator, Heat systems

Sonicator, Tekmar -

Ultra Sonic Bath, Fisher-28

ZHE Rotators, Millipore

ZHE Pressure, Millipore

Shakers, Eberbach

pH Meter, Accumet

pH Meter, Coming :
Rotators for TCLP, Associated Design
Hot Plates, Thermolyne

Fume Hoods

LOG-IN / SAMPLE RECFEIPT

1 -Fume Hood

Cold Storage Room
2 Refrigerators for Volatiles Only

SAL-QC-REV 4.0 '
DATE: 10-24-97

SECTION: 9.0

PAGE: 9 0of 20
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TABLE 9-1 cont.

AIR /INDUSTRIAL HYGIENE LABORATORY

1 Vapan 3400 Gas Chromatograph with FID
1 Varian 3400 Gas Chromatograph equipped with FID and Tedlar Bag Autosampler
1 Entech 7000 Summa Cannister Pre-Concentrator with Hewlett Packard 5971

(ras chromatograph / Mass Spectrometer

qa9tablt

Wy
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TABLE 9-2
PERIODIC CALIBRATION
INSTRUMENT TYPE CALIBRATION FREQUENCY
Analytical é)alances Accuracy determined using daily
' Class S weights -
Refrigerators Temperature checked using twice daily

Calibrated thermometers -

Spectophotometers Wavelength accurcy and absorbance six months
- Accuracy check using certified
standard solutions

Conductivity meters Cell impedance determination each use
with KCl solution

Ovens Temperature checked using daily
calibrated thermometers

Mass Spectrometers Mass Calibration as needed

Wiy
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TABLE 9-3

OPERATIONAL CALIBRATIONS

INSTRUMENT TYPE CALIBRATION REQUIREMENTS FREQUENCY

TOX Analyzer  Verification of silver Titrated standard must Each batch
' titration cell fall with 2% of true value

Mass Spectrometer Mass assignment and  DFTPP for semivolatiles Every 12 hours
Abundance tuning BFB for volatiles ~

ICP Wavelength accuracy  Mercury 253.7 line must  Daily
- be centered within the 0.2
nm slit

W
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TABLE 9-4

DFTPP KEY IONS AND ABUNDANCE CRITERIA

- MASS ION ABUNDANCE
51 30-60 % of mass 198
. 68 Less than 2% of mass 69
70 Less than 2% of mass 69
127 40-60% of mass 198
197 Less than 1% of mass 198
198 Base ion, 100% relative abundance
199 . 5-9% of mass 198
275 10-30% of mass 198
365 Greater than 1% of mass 198
441 Present but less than mass 443
442 Greater than 40% of mass 198

443 17-23% of mass 442

Wt
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173
174
175
176
177
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TABLE 9-5

BFB KEY IONS AND ABUNDANCE CRITERIA

ION ABUNDANCE

15-40% of mass 95
30-60% of base peak
Base peak, 100% relative abundance
5-9% of base peak
Less than 2% of mass 174
Greater than 50% of base peak
. 5-9% of mass 174
95-101% of mass 174
5-9% of mass 176
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STANDARD SOURCES AND PREPARATON

INSTRUMENT SOURCE RECEIVED STORAGE STOCK

iCP

-TOX
TOC
GCMS

Infrared

SPEX

Perkin-
Elmer

Supeleo
Ultra

Dohrman

Fisher/
Dohrman

Ultra

Aldrich
Sigma

HOW

1000 ppm Room temp Working stds

solutions prepared from
Stock

1000 ppm Room temp Intermediate

solutions stds from stock
Working stds
prepared from .

e intermediate stds

Solutions Refigerated Intermediate
stds from stock
Working stds
prepared from
intermediate stds

Solutions Refrigerated Working stds
from stock

Solutions Refrigerated As received

Solutions Refrigerated Working std
from stock

Pure Room Temp Working std

reagent from stock

L]

STORAGE

Room temp

Room temp

Room temp

Room temp

Room temp

Rﬁﬁ'igerate'
Refrigerate
Refrigerate

-
Refrigerate

FREQ

daily

bi-
monthly
daily

monthly

monthly

monthly

N/A

monthly

weekly
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INTERNAL STANDARDS FOR VOLATILE ORGANICS

PENTAFLUOROBENZENE

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluocromethane
Acetone
1,1-Dichloroethene
Methylene Chloride
Carbon Disulfide
t-1,2-Dichlorocthene
Methyl-t-Butyl Ether
1,1-Dichloroethane
Vinyl Acetate
2-Butanone
c-1,2-Dichloroethene
Bromochloromethane
Chloroform
2,2-Dichloropropanc
1,2-Dichloroethane
1,1,1-Trichloroethane
1,1-Dichloropropene

Carbon Tetrachloride
Benzene
Dibromomethane
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
2-Chloroethylvinylether
c-1,3-Dichloropropene
4-Methyl-2-Pentanone
t-1,3-Dichloropropenc
1,1,2-Trichloroethane
Toluene
1,3-Dichloropropane
2-Hexanone

1.4-DIFLUOROBENZENE CHLOROBENZENE-d5

Dibromochloromethane
1,2-Dibromoethane
Tetrachloroethene
1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

m,p-Xylene

Bromoform

Styrene

o-Xylene
1,1,2,2-Tetrachloroethane
1,2, 3-Trichloropropane

1.4-DICHLOROBENZENE-d4 & ETHYLBENZENE-d10

Isopropylbenzene

Bromobenzene
Propylbenzene
2-Chlorotoluene
4-Chlorotoluene

1,3,5-Trimethylbenzene
t-Butylbenzene
1,2,4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
p-isopropyltoluene
Butylbenzene
1,2-Dibromo-3-Chloropropane
1,2 4-Trichlorobenzene
Naphthalene
Hexachlorobutadiene
1,2,3-Trichlorobenzene
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TABLE 9-8

INTERNAL STANDARDS FOR SEMIVOLATILE ORGANICS

1.4-DICHLOROBENZENE

N-Nitrosodimethylamine
Phenol

Aniline
bis-2-Chloroethylether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichiorobenzene
2-Methylphenol
bis-2-Chloroisopropylether
3-Methylphenol
N-Nitroso-di-N-propylamine
Hexachloroethane
2-Fluorophenol .

Phenol d5

PHENANTHRENE D10

4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
1,2-Diphenylhydrazine
4-Bromophenylphenylether
Hexachorobenzene
Pentachlorophenol
Anthracene
Di-n-butylphthalate
Fluoranthene

NAPHTHALENE D3 ACENAPTHENE D10
Nitrobenzene Hexachlorocyclopentadiene
[sophorone 2.,4,6-Trichlorophenol

2-Nitrophenol 2,4,5-Trichloropheno!l
2,4-Dimethylphenol 2-Chloronaphthalene
Benzoic Acid 2-Nitroaniline .

bis-2-Chloroethoxymethane Dimethylphthalate

2,4-Dichlorophenol Acenapthylene
-1.2 4-Trichlorobenzene 3-Nitroaniline
Naphthalene Acenaphthene
4-Chloroaniline 2. 4-Dinitrophenol
Hexachlorobutadiene 4-Nitrophenol
2-Methyinaphthalene Dibenzofuran

Nitrobenzene d5 2.4-Dinitrotoluene
2.6-Dinitrotoluene

Diethylphthalate

4-Chlorophenylphenylether

Fluorene
4-Nitroaniline
2-Fluorobiphenyl
2.4,6-Tribromophenol

CHRYSENE D12 PERYLENE Di2
Benzidien Di-n-octylphthalate
Pyrene * Benzo(b)fluoranthene
Butylbenzylphthalate Benzo(k)fluoranthene
3,3-Dichlorobenzidine ~ Benzo(a)pyrene
Benzo(a)anthracene Indeno(1,2,3-cd)pyrene
bis-2-Ethylhexylphthalate Dibenz{ah)anthracene

Chrysene Benzo(ghi)perylene
Terphenyl d14
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TABLE 9-9

CALIBRATION CHECK COMPQUNDS

BASE/NEUTRAL FRACTION ACID FRACTION VOLATILES
Acenapthene - 4-Chloro-2-methylphenol  1,2-Dichloroethene
1,4-Dichlorobenzene 2,4-Dichlorophenol Chloroform
Hexachlorobutadiene 2-Nitrophenol I,2-Dichlorpropene
N-Nitroso-di-n-propylamine Phenol Toluene
di-n-Octylphthalate Pentachlorophenol Ethylbenzene
Benzo(a)pyrene 2,4,6-Trichlorophenol Vinylchloride

~

- .

SYSTEM PERFORMANCE CHECK COMPOUNDS

BASE NEUTRAL FRACTION MINIMUM RE
N-Nitroso-di-n-propylamine 0.05
Hexachlorocyclopentadiene - 0.05

ACID FRACTION

2.4-Dinitrophenol 0.05
4-Nitrophenol 0.05
VOLATILES

Chloromethane 0.30 o
1,1-Dichloroethane . 0.30
Bromoform 0.25
1,1,2,2-Tetrachloroethane ' 0.30

Chlorobenzene 0.30

b3
Ao
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INTERFERENCE CHECK SAMPLE ELEMENT CONCENTRATIONS

" SOLUTION A
ANALYTES G/L
Ag 1.0
Ba 0.5
Be 0.5
Cd -~ 1.0
Co 0.5
Cr 0.5
Cu 0.5
Mn 0.5
- Ni 1.0
Pb 1.0
V 0.5
Zn 1.0
As 1.0
Se 1.0
Tl 1.0
Sb 1.0

SOLUTION B

INTERFERENT MG/L

Al
Ca
Fe
Mg

500
500
200
500

Wiy



INSTRUMENT

GC-pesticides
8081A
608,8082

Herbicides
8I51A
Total Org Hal

Total Org Carbon

cOD
BOD
IonC ﬁrom

GC/MS VOA's
8260B

624

GC/MS BNA’s
8270C

625

ICP6010B
ICP 200.7
AA

Infrared

# Stds
INIT CAL

h

INSTRUMENT STANDARDIZATION

Acceptance
CRITERIA

%RSD <20
%RSD <10

%RSID <20

Within 5% of true

R=2099_
R==>099
200 +/- 40

R=>099

RSD of CCC’s must

be < 30%. SPCC’s
marst have minimum

Rf of 0.3 with exception
of Bromoform at 0.25

RSD of all targets <35

CCC’s RPD must be
<30%. SPCC’'s must

have Rf > 0.050

RSD of all targets <35

Independent cal std

Independent cal std

R =>099

R=>0.995

TABLE 9-11
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#Stds  Acceptance

FREQUENCY CONTCAL CRITERIA

Failure of CCV
Faiture of CCV

Failure of CCV
Each Baich
Fatlure of CCV
Failure of CCV
Each Batch
Failure of CCV

Failure of daily
or continuing

Failure of daily
calibration check

Failure of dasly or

continuing cal

Failure of 8aily

Calibration check

Daily
Daily
Each run

Fatlure of CCV

Must be within 15%
Maust be within 15%

Must be within 15%

Must be within 5% of true
Must be within 5% of true
Must be within 20% of true
N/A

Must be within 5% of true

CCC’s RSD must be <25%
SPCC’s must meet min

calibration

QC Check standard must
be within limits

CCC’s must be <25%
SPCC's RF must be

> 0.050

QC check standard must
be within hmits

Must be within 10% of true
Must be within 5% of true
Must be within 10% of true

Must be withan 15%

s

FREQ
10%
Daily
0%
20%
10%

Batch
N/A
10%
12 hr

Rf

Daily

10%
10%
10%

10%
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10.0  PREVENTIVE MAINTENANCE
Preventive maintenance is the action taken to maintain proper instrument function and
perfomance, e.g., cleaning, adjustment, lubrication, etc. To be considered within the

preventive maintenance program are:

1.- Instrument manufacturers’ suggested maintenance schedule.

1

Appropriate spare parts inventory.

('S

Frequency and assignment preventive maintenance.

The section supervisor is responsible for the preventive maintenance of instruments
within his department. Documentation of all maintenance, scheduled or unscheduled, will
be kept for each instrument. Log books will be assigned to each instrument in which will
be recorded maintenance, date performed, and the name of the individual performing the
maintenance. These records become part of the laboratory’s permanent record.

NOTE: Some daily/routine maintenance will not be recorded, e.g., GC Septa change.

Table 10-1 lists laboratory instrumentation and the required maintenance for each
instrument. Items requiring recording in the logbook are noted.

10.1  CONTINGENCY PLANS

Even with redundant instrumentation, there are instrumental failures that require
immediate action to prevent loss of irreplaceable samples due to holding time expiration.
The following steps should be followed subsequent to any instrument failure:

1. Immediately notify the section supervisor. It is the supervisor’s

responsibility to assess the severity of the failure and to estimate the expected
down time. ¥

[

If, in the judgement of the supervisor, the instrument will not be operational in
time to perform the analyses scheduled on that instument within the allowed
time, the analyses will be shifted to other instrumentation if available.

2

If the repair is judged to be outside of the abilities of the laboratory personnel,
the Operations Manager is notified and a call 15 placed for manufacurer’s
seTvice.

Wt
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4, The Operations Manager 1s responsible for evaluating sample load and
holding times. If, in his judgement, projects will be delayed, clients are
immediately notified. If, in his judgement, the holding times for the
samples will be expire before analysis will be completed, the client is
notified and arrangements are made to refer the samples to other
laboratories for analysis.

5. The Technical Support Manager must be kept apprised of the instrument
failure in order to prevent scheduling of further analyses on the
instrument. :

Vi



INSTRUMENT

Gas.Chromatograph

HPLC/IC

GC/MS

ICP

Atomic Absorption

UVIVIS

TABLE 10-1

PREVENTIVE MAINTENANCE

ACTIVITY

Change Septum

Check gases

Repack or Replace Column
Clean Detector

Check autosampler seals -

SAL-QC-REV 4.0
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FREQUENCY

Daily

Daily - record

As needed - record
As needed - record
Daily

Clean injectors; teplace liners  As needed - record

Clean PID lamp

Check Seals for Leakage
Replace seals/valves/lamps
Replace suppressor
Change Septum on GC
Bake Trap :
Clean Source

Change pump oil

Clean mjector/replace liner

Torch Inspection

Clean Torch and Nebulizer
Inspect Filters

Change Filters

Inspect Pump Tubing
Change Pump Tubing

Inspect Graphite Tube
Inspect Contaet Rings
Clean Windows
Align Lamp

Check Paper

Clean Sample Compartment
Auto-check Calibration
Wavelength cal

Daily

Eachuse

As needed - record
As needed - record
Daily

Daily
Tune Fatlure - record
Quarterly - record
SPCC failure - record

Each use
As needed - record
Daily
As needed - record
Daily
As needed - record
Daily
Daily
Daily
Each Use

Daily

As needed

Daily at start up -
Every six months

a
Wit



INSTRUMENT

Infrared

Mercury Analyzer

Conductivity Meter
Turbidimeter

pH Meter

Total Organic Carbon Analyzer

Total Organic Halogen

Fluorometer

Calorimeter
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TABLE 10-1 cont

ACTIVITY
Change desicant

Change Drying Tubes
Run Aperture test
Inspect Tubes and reagents

Clean cell
Calibrate Cell

Check lamp
Clean Sample Holder

Clean Electrode
Inspect Electrode

Check Gas flow
Check fluid level
Replace “O” rings
Check needle
Replace Scrubbers
Replace catalyst

Clean Inlet tube
Clean cell

Clean cells

Calibrate thérmometer

FREQUENCY
As needed - record

Daily
Daily
Daily

Each use
Each use

Ea(;h use
Each use

Each use
Eachuse

Daily

Daily

As needed - record
Daily
Yearly-record

As needed - record

As needed
As needed

Each use~

Yearly
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TABLE 10-1 cont
INSTRUMENT ACTIVITY FREQUENCY
Temperature Devices
Refrigerators Temperature Daily or when used
. (Refrigerators 2X/day)
Incubators, BOD '
Evaporators
Flash Tester
COD Reactor
Water Circulator -
Drying Ovens
Weighing Balances . Clean pan Each use
h Check calibration Daily - record
Ultra-sonic disruptors Clean Each use
Zero Headspace Extractors Verify Rotation Speed Yearly
Check for leakage Each use

TCLP Extractors Verify Rotation speed Yearly

3
L
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ASSESSMENT OF ACCURACY AND PRECISION
QUALITY CONTROL CHECK

The performance of all analytical methods must be momtored to assess the accuracy and
reproducibility of the procedure. Spectfic quality control checks are designed to provide

- the necessary information for method assessment.

The basic quality control unit is the sample batch. A sample batch is defined as a group
of samples of a similar matrix, analyzed in the same method sequence, using the same lots
of reagents, and processed at the same time. A batch size is controlled by the method;
however, 1t 1s never greater than 20 samples.

Quality control samples are defined below. Methods requiring various quality control
samples, their purpose, and concentrations are listed in Table 11-1.

Blanks

Blanks are artificial samples of an analytical matrix designed to detect the introduction of
artifacts into the system.

11.1.1.1 Method Blank

The method blank is prepared from an aliquot of analyte free matnix that is
processed through the entire analytical process and is analyzed with the
sample set. One method blank is analyzed per sample batch or one in
twenty samples whichever 1s more frequent.

11.11.2 Analytical (reagent) Blank 7 -

The analytical blank is preparedfrom laboratory grade water processed
through the analytical system and analyzed with the sample set. The
analytical blank may substitute for the method blank if an interference free
matrix is not available.

Spiked Samples

Samples fortified to a known and validated concentration of analytes being determined
are termed matrix spikes. The relationship between the known concentration and the
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analyzed value is termed the “percent recovery.” Where sufficient sample 1s available, a
matrix spike (and duplicate where required by the procedure) is analyzed in each sample
batch or one sample in twenty, whichever is more frequent.

11.1.2.1

11.1.2.2

11.1.2.3

Reagent Spikes

Reagent spikes are prepared by fortifying an analyte-free matnx with
analytes prior to preparation.

Matrix Spikes

Matrix spikes are prepared by fortifying a sample chosen from the sample
batch with all analytes being determined. '

Surrogate Spikes

Compounds having similar chemical charactenistics to those being analyzed
but which are not generally found in environmental samples are used as
surrogates compounds. Known concentrations of these compounds are
added fo all samples in the batch prior to sample preparation.

Quality Control Checks

Samples or standards from an independent source used to venfy calibration,
standardization, and procedural accuracy and precision are quality conirel samples.

11.1.3.1

11.1.32

Calibration verification standards

Standard solutions from a source other than the source of the original
standardization materials are used to verify standardizatiomn

Quality control check samples ™

Samples obtained from an independent source for which the concentrations
of the analytes have been validated are termed quality control check
samples. These samples are introduced into the analytical stream by the
QA Officer and are analyzed as “blind” samples. These samples are
analyzed semi-annually.
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11.133 Laboratory control samples
Samples obtained from an independent source for which the concentrations
of the analytes have been established are used as laboratory control
samples. These samples are introduced into the analytical stream and are
analyzed as required by the method.
Duplicates
In order to assess procedural precision, two aliquots of the same same sample are
prepared and analyzed in the same batch. Some procedures require the sample to be split
and spiked in duplicate, as in 11.1.2.2. Duplicates are assayed with each sample batch or
one in twenty samples as required by the method.
ROUTINE METHODS IQ ASSESS PRECISION AND ACCURACY
Accuracy and precision of laboratory methods are assesed by statistically analyzing the
data from matrix spike and duplicate analyses. Table t1-1 specifies the procedures and

concentrations used to develop accuracy and precision data.

Accuracy

The percent recovery of each matrix spike is calculated as:

SSF—5sF

e X 100 = Percent Recovery

Where: sst = analyte concentration in spiked sample
* st = analyte concentration is original sample

L)

sa = spike added

When at least thirty samples have been analyzed, the mean percent recovery and the

standard deviations.are calculated:

TR, %R,
% Rm =7
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%R %R
) n-1
Where: %Rm = mean percent recovery

%% Rn = the percent recovery of a single pair
n = the number of results
S = standard deviation of the data set percentage
recovery ‘

The accuracy of the method 1s expressed as the target mean and a range of three
standard deviations from the mean. Quality control data is entered into the LIMS
where it is tabulated and a running mean and target range is calculated. At least 30
data points are used to calculate staftisfics.

Quality control charts are accessible through the computer. The acceptable range
of a calculated recovery data point may be determined by comparing the value to
the mean and three standard deviation range listed on the chart. These charts may

be displayed or printed atany time. The QA Officer will print and review the
charts for trends or other QC anomalies.

Precision is accesed by the statistical analysis of data from the duplicate analyses

e

D,-D,
%RPD = DDy

(o7
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When at least thirty samples have been analyzed the mean and standard deviation 1s
calculated:

m,....m

o -
S = (m-M)
n-1

Where: m = the RPD of a replicate pair
M = the average of the RPD determinations
Sm = the standard deviation of the data set RPD
determinations
n = the number of determinations

The acceptable range for the precision is the mean +/- 3 standard deviations. Quality
contro! charts are generated by the computer and reviewed by the QA director monthly.
The mean and standard deviation is calculated after each data point 1s entered.

.

I

[9'%]

METHOD DETECTION LIMITS AND PRAGTICAL QUANTITATION LIMITS

11.

(93]
—

Method detection himits
The method detection limit is the smallest concentration of analyte that can be measured
and reported within 99 percent confidence that the concentration is greater than zero.

MDL’s are determined by the procedure outlined in Appendix B 40 CFR, part 136.

Laboratory grade water is fortified with analytes at a concentration 1-10 times the

Vhd
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estimated method detection limit. Seven consecutive aliquots of the sample are taken
through the entire analytical sequence. The variance and standard deviation of the replicate
measurements are determined as follows:

o)
9
I

1 R L 3
[2?:1}(,.“ (2. X f)h/ 7]
n-1
Where:

Zrx, = Sumofall values in the final reporting units from the
initial through the final analysis.

The MDL 1s computed by\multiplying the standard deviation by the student’s “t” value
appropriate for a 99% confidence level and a standard deviation estimate withn-1
degrees of freedom and the “t” value at 99% confidence level would be 3.143 whenn=
seven.

The MDL’s are verified and updated annually.

11.3.2 The practical quantitation limit 1s the smallest concentration of analyte that can be
reported with some degree of confidence. PQL’s are generated from the same data used
to determine the MDL’s. The PQL may vary on a project by project basis, but it is
generally 5-10 times the MDL.



PARAMETER

Duplicates

-

Duplicate Matrix
Spikes

Matrix Spikes

TABLE 11-1

QUALITY ASSURANCE TARGETS

CONCENTRATION
PURPOSE LEVEL
Precision Low
Precision and Low
Accuracy.
ey
Accuracy Low
Mid
Mid

Lab Control Samples Accuracy

L]

Low concentration level: Lower 20% of the linear range
Mid concentration level: 20 - 80% of the linear range
High concentration level: 80 - 100% of the linear range
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METHOD REFERENCES

All 200 and 7000 series AA
Methods. 200.7 and 6010
For ICP

600 Series organics

8000 Sernies organics

300 and 900 Series anions
330.5 and 9010 cyanide
9020 TOX

376.1 and 9030 sulfide
415.1 and 9060 TOC
420.1 and 9065 phenolics

All Furmace AA metals
All ICP metals

All AA and ICP metals
All volatile and extractable
Organics ‘

N
Ty
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DATA REDUCTION, VALIDATION, AND REPORTING

DATA REDUCTION

It is the responsibility of the analyst to perform the procedures strictly according to the
written protocols found in the Standard Operating Procdure manual of the laboratory.
This includes the analysis of proper QC materials, standards, and blanks. The analyst is
further responsible for the accuracy of the test result and the recording of all related data
on the appropriate worksheet. Some instruments have the option of direct “upload™ of
instrument data into the LIMS.

The results of QC materials must be compared to acceptable ranges and any outliers must .
be flagged. Once all calculations have been made, QC results evaluated, and all data
recorded, the raw data is again reviewed by the supervisor of the section.

The LIMS generated worksheet is used to enter the data into the LIMS. Once the
worksheet is completed, the LIMS will print an “echo™ worksheet containing the
information input on all of the samples of the batch. This sheet should be compared to
original worksheet to insure that no data entry errors were made. The person perfoming
the analysis, the person inputting the data into the LIMS, and the person reviewing the
entry must all initial the first sheet of the worksheet. These steps also apply to direct
“upload” of instrument data into the LIMS.

The final review of the data is made by the Laboratory Director, the QA Officer, or the
Technical Director. Both worksheets, the original and the echo, and the raw data are

included in the review package. The person completing the final review must initial the
data set. :

The data set to be reviewed will include all of the following:

1. Worksheets with all related calculations.
2. All instrument charts, chromatograms, and printouts; if data was uploaded
into the LIMS, then a print out of the electronic data is also inciuded.
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DATA CALCULATIONS

Final results are calculated differently depending upon the method chosen to generate the
data. Methods with associated calculation types are listed in Table 12-1. Final results

~ may be calculated by the LIMS given the extract/digest concentration, the dilution

factors, and the original weight/volume of sample extracted or digested. The analyst
always validates the final sample calculations.

DATA VALIDATION

The process of data validation involves various checks from the evaluation of sample
integrity to verification of quality control values. Tables 12-2 and 12-3 lists the steps of
data validation and the personnel responsible for each action. Table 12-4 lists the quality
control procedures and acceptable ranges.

DATA REPORTING

All analysts in the laboratory are assigned numbers which are used to access LIMS.

When entering data this number 1s tagged to the data and becomes a part of the permanent
record for that sample. Once all data on a project is entered the LIMS will print the final
report. All data is now flagged as complete and is tagged with the laboratory project
number. The folder containing all data relevant to the project and the final report are now
reviewed by the Laboratory Manager, the QA Officer, or the Technical Director. Once

the final project review is complete and the project is found to be satifactory, the reviewer

signs the final report.

CORRECTION OF ERRONEOUS DATA

hal

If it is determined that erroneous data has beerrreieased to the client, the following
procedure must be followed to correct the report:

1. The Laboratory Director or the QA Officer is notified

2. The Laboratory Director, the QA Officer or their designee will notify the
client by phone '

LV

There will be an explanation of the change included in the project folder.

"
Wy
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4. The data in the LIMS is changed by the QA Officer, the Laboratory
Director, or their designee.

5. A written explanation of the error will be submitted to the QA Officer and
a copy to the Technical Director. Once these have been reviewed and the
Technical Director’s copy returned to the QA Officer, a copy is filed with
the project data.

6. A corrected report is generated and the client notified.

DATA STORAGE

All data relating to an analytical project is stored for seven years (Records on Ohio
Samples-10 years). Compliiter records are archived onto magnetic tape. Electronic
records of instrument outputs are stored in the department and are filed by date.



TABLE 12-1
CALCULATIONS
CALCULATION

PROCEDURE IYPE CALIBRATION
GC/MS SW-846 . 5-Point calibratioﬁ linear regression

600 series  3-Point calibration  Linear regression
AA metals 3-Point calibration  linear regression
ICP metals Single point
GC Organics 5-Point calibration  linear regression

TRPH-IR
Cyanide
Phenolics
Hardness
Alkalinity
BOD
COoD
Phosphate
Ammonia N
TOC
Solids
MBAS

HPLC

5-Point cal\if)\ration
5-Point calibration
3-Point calibration
Direct titration
Direct titration
Direct readout
3-Point calibration
5-Point calibration
5-Point calibration

4-Point calibration

Direct determination

10-Point calibration

5-Point calibration

linear regression
linear regression

linear regression

linear regression
linear regression
linear regression

linear regression

linear regression

linear regression
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MODE

Computer
Computer

Computer
Computer
Computer
Computer
Computer
Computer
Manual

Manual

Manual

C(;mputer
Computer
Computer
Computer
Manual

Computer

Computer

Vil
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TABLE 12-2

DATA INTEGRITY

ACTION

Veri‘ﬁcation of sample integrity
Chain of Custody verification

Check of sample appropriateness
Checking of extraction logs
Verification of instrument calibra\t\i\on
Checking of raw data and calculations
Checking of instrument logs

Internal chain of custody (if applicable)

Completeness

SAL-QC-REV 4.0
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PERSONS RESPONSIBLE

Log-in personnel

Log-n personnei

Analyst/Log-in personnel

Analyst

Analyst

Section supervisor and peer review
Section supervisor

Section supervisor

QA Officer, Laboratory Director,
or Technical Director

¥t
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TABLE 12-3
DATA VALIDATION
ACTION PERSON RESPONSIBLE
Review of project completeness Technical Director
' Quality Assurance Officer
Laboratory Director
Review of quality control Quality Assurance Officer
Operations Manager
Review of supporting dowmentat_ign Operations Manager
Final project review - Technical Director
Quality Assurance Officer

Laboratory Director

uha
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TABLE 12-4

" QUALITY CONTROL PROCEDURES

QUALITY CONTROIL PROCEDURES

Dupﬁcates
Ma‘irii Spikes
Method Blanks
Surrogates

Laboratory Control Samples

ACCEPTABLE RANGE

RPD must be within three standard
deviations of the mean

Recovery must be within the limits
stated in section 13.

Results for the method blank cannot exceed
the project required reporting limit

Surrogate recoveries must be within three
standard deviations of the mean

The analytically determined result must be
within twenty percent of the true value
unless otherwise stated in section 13.

If the acceptance criteria for the duplicates or matrix spikes are not met because of matrix
interferences, the acceptance of the analytical batch 1s determined by the validity of the LCS.
If the LCS is within acceptable limits the batch is acceptable. The results of-the duplicates,
matrix spikes, and the LCS are reported with the data set.

If the method blank is out of acceptable limits the entire batch must be repeated..

if surrogates are out of limits the individual sample ntust be repeated.

W
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CORRECTIVE ACTION

The acceptance criteria for quality control procedures, along with associated corrective
actions, is indicated in Tables 13-1 through 13-11. During method perfomance the
analyst may perform corrective action as required as it relates to calibration,
standardization, or repeating the analysis. Supervisor approval is required for corrective
action involving the re-preparation of extracts, preparation of new standards, purchase of
new standards, determining or accepting data involving interferences, and making
requests for manufacturer’s service.

Corrective action may be initiated by external sources. Unacceptable performance
evaluations by regulatory agencies, poor correlation on field split samples, external audits
(performance or systern), or questions concerning data quality by clients will lead to
investigation and corrective action.

All corrective action result$ will be documented  If the supervisor of the analytical area
performed the corrective action, e.g., initiation of the purchase of new standard materials,
then the supervisor will document the department records of his action. If the corrective
action is imtiated externally, the action will be followed to compeletion and documented

by the QA Officer. The following information will be documented as part of the correction
achon: '

[aey

. Regulatory Agency

o

[tem number or lab sample number

|9E]

Results reported and the associated disrepancy
4. Criteria for acceptibility
5. Action taken

6. Signatures of all involved individuals

Corrective action will always be initiated when recommended by quality assurance
agencies such as the Corps of Engineers, the USEPA, or state regulatory agencies.

Brd



TABLE 13-1

QUALITY CONTROL CRITERIA AND CORRECTIVE ACTION

METHOD NUMBER ANALYSIS _ PARAMETFR
608 " Pest, PCB's  QC Check Standards
. ’ Tnitial Calibration
S

Continuing Calibration

Matnx Spikes

80B1A/BOB2 QC Check Standard

Initial Calibration

Continuing Calibration

Surrogates

. SAL-QC-REV 4.0
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CORRECTIVE ACTION

CRITERIA

FOR FAILURE

If MS is outside ranges in
Table 13-4 QC Check Std
must be analyzed and fall-
within those ranges

Minimum of 3 standards,
one of which must be near
the MDL. RSD <{0%
Use averarge RF or best
fit curve if > 0.99.

One or more standards
analyzed daily. Must be
within 15% of expected
value.

One MS per 10 samples
from one site or one per
month which ever is more
frequent. Must be within
ranges in Table 13-4.

Is MS/MSD fall outside
ranges listed in Table 13-5
analyze QC Check Std.
Values must meet those
ranges.

Minimum of 5 standards,
the lowest of which must
benear the MDL. RSD
must be < 20%. Use
average RF or best fit
curve if r > 0.99,

Mid-level standard must
be run every 10 samples.
Must be within 15% of
true.

Two, within 3 SI) of mean

Repeat sample set

Repeat calibration

Repeat initial cal

Run QC Check Std

Repeat sample set

e

Repeat calibration

Repeat initial cal

Repeat sample
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TABLE 13-1 cont

METHCGD NUMBER ANALYSIS _ PARAMETER

CORRECTIVE ACTION

CRITERIA

FOR FAILURE

8081 A/B082 continued MS/MSD

Method Blanks

~

Breakdown

625 Semi-vOA’s QC C_heck Standard

Initial Calibration

Surrogate Standards

Matrix Spike

Method Blank

Continuing Calibration

Analyze on MS and MSD
per 20 samples or per
prep batch which ever
is more frequeni. Ranges
must fal} within those
of Table 13-5.

One blank per batch or
20 samples. Must be
< CRDL.

Total breakdown of DDT
and Endnn < 20%

If MS falls outside of ranges
listed in Table 13-6 QC
Check Standard is analyzed
and must fall within those
ranges.

Three standards, one near
the MDL. %RSD < 35,
Use average RF.

One or more standards are
analyzed each day. Must be
within 20% of expected.

Minimum of three, Must
fall within +/~28D.

One per 20 samples from
each site or one per month
which ever is more frequent.
Compare to ranges in Table
13-6.

Orie blank per batch.
Must be < CRDL

Run QC Check Std

Repeat sample batch

Repeat sample batch

Repeat sample set

Repeat calibranon

Repeat initial cal

o

Repeat Sample

Run QC Check Std

Repeat sample set

Vs
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TABLE 13-1 cont

METHOD NUMBER ANALYSIS PARAMETER

CORRECTIVE ACTION

CRITERIA FOR FAILURE

6235 cont DFTPP

DDT Breakdown

8270C Semi-VOA’s  QC Check Standard

-~

S

Initial Calibration

Continuing Calibration

Surrogate Standards

MS/MSD

Method Blanks

DFTPP

Must meet ¢riteria in Table
13-3

Must be < 20%

If MS/MSD fall outside
ranges of Table 13-7,

QC Check Standard must
be analyzed and fall within
those ranges.

Minimum of 5 standards,
the lowest of which must
must be near the MDL.
%RSD for CCC’s must
be <30, RF for SPCC’s
must be >0.03.

Mid-level standard run
every 12 hours. RF for
SPCC’s>0.05. RFof
CCC’s must be <30%
difference from imitial
calibration.

Recovery must be within
-+- 38D of 1ab determined
values. -

One set per batch or every
20.samples. Values must
be within those of Table
13-7.

One blank per batch or
every 20 samples. Must
be < CRDL.

Must meet criteria in Table
13-3

Must be met before
Beginning analysis

Must be met before
Beginning analysis

Repeat calibration

Repeat calibration

Repeat initial cal

Repeat sample

el

Run QC Check Std

Repeat sample set

Must be met before
Beginning analysis

i
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TABLE 13-1 cont

METHOD NUMBER ANALYSIS __ PARAMETER

CORRECTIVE ACTION

CRITERIA FOR FAILURE

8270C cont DDT Breakdown

624 . . VOA’s QC Check Standard

Initial Calibration

Continuing Calibration

624 . Surrogate Standards

Matrix Spikes

Method Blanks
BFB Tuning
82608

VOA's QC Check Standards

Initial Calibration

Must be < 20% Must be met before

Beginning analysis

I MS results fall outside

values listed in Table 13-8
QC Check Standard must
be analyzed and fall within

those ranges. Repeat sample set

Minimum of three standards,
the Jowest of which must be
near the MDL. %RSD
must be <35. Use average
RF. Repeat calibration

QC Check Standard daily.
Compare to Table 13-8. Repeat Initial Cal
Minimum of three.

Must be within +/- 358D
of 1ab established kimits. Repeat sample
One MS per 20 samples.

Values must fall within

those of Table 13-8

One blank per day.
Must be < CRDL.

Must meet criteria
in Table 3-2

If MS/MSD falls outside
ranges of Table 13-9,

QC Check Standard must
be analyzed and fall within
those ranges.

Minimum of 5 standards.
Lowest must be near MDL.
%RSD for CCC’s < 30.

Run QC Check Std
Repeat sample set

Must be met before
bgginning analysis

Repeat sample batch
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TABLE 13-1 cont

8260B cont

601,602

CORRECTIVE ACTION -

PARAMETER CRITERIA FOR FAILURE
RF for SPCC’s > 0.30
{Bromoform 0.25) Repeat calibration
Continuing Calibration Mid-level standard every Repeat Calibration
12 hours. %I for CCC’s
must be <20%:; RF for SPCC’s
>0.30 (0.25 for bromoform).
Surrogate Standards Three. Recovery limits
must be within +/- 38D Repeat sample
MS/MSD One set per batch or
every 20 samples. Must
meet criteria of Table
~ 13-9, Run QC Check Std
Method Blanks One .per batch. Must be :
< CRDL, Repeat sample set
BEFB Tuning Must meet criteria of Must be met before

GCVOA’s QC Check Standard

Initia} Calibration

Continuing Calibration

Surrogate Standards

Matrix spike

Table 13-2

If MS is outside limits of
‘Table 13-10, QC Check
Standard must be run and
fall within those limits,

Minimum of three stds, the
lowest of which must be
near the MDL, %RSD
must be < 10,

QC Check Standard analyzed
daily. Compare to values in
Table 13-10.

Must be within laboratory
established ranges.

One MS per 10 samples,
Acceptable ranges in
Table 13-10.

beginning analysis

Repeat sample set

Repeat calibration
g

Repeat initial cal

Repeat sample

Run QC Check Std
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CORRECTIVE ACTION
FOR FAILURE

METHOD NUMBER ANALYSIS _  PARAMETER
601/602 cont Method Blanks One per day. Must be
< CRDL.
8021B GC VOA’'s QC Check Standard If MS/MSD are outside
of ranges listed in Table
. 13-11, QC Check Std
must be run and fall
within those ranges.
Inifial Calibration ~ Mimimum of 5, the
> lowest of which must
be near the MDL. %RSD
must be less than 20.
Surrogate Standards  Recoveries must fall
within +/- 38D.
Continuing Cal Mid-level standard run
every 20 samples. Must
be within 15% of
expected value.
MS/MSD One MS/MSD per batch.
Acceptable ranges are
’ listed in Table 13-11.
Method Blanks One per batch. Must be
< CRDL.
3352 Cyanide Initial Calibration Six standards. r> 0.99
Matrix Spike > 90% recovery
9010 Cyanide QC Check Standard Must be within 15% of

Initial Calibration

Continuing Calibration

true value.
Six standards, > 0.99
Verify curve with a mid-

level standard. Must be
within }5% of true.

Repeat sample set

Repeat sample set

‘Repeat calibration

Repeat sample

Repeat initial cal

Run QC Check Std

Repeat sample set
-

Repeat cahbration

Repeat sample set

Repeat calibration

Repeat caltbration

Repeat calibration

W
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TABLE 13-1 cont

CORRECTIVE ACTION
METHOD NUMBER ANALYSIS PARAMETER CRITERIA FOR FAILURE
415.1, 9060 - TOC Initial Calibration Four standards. r>0.99 7 Repeat calibration
QC Check Standard ~ Verify standard curve  _ Repeat initial cal
Must be +/- 15% of true :
. Continuing Cal Run mid-level standard
every 20 samples. Must )
be +/- 15 % of true, Repeat sample set;
mifial calibration
2455 Mercury Ininal Calibration Six standards plus blank,
r>099 Repeat calibration

Continuing Calibration Run a low-level std
every 20 samples
Must be +/- 10%,. Recalibrage

7471 Mercury QC Check Standard Verify standard curve
with an independent
standard. Must be

+i- 10%. ) Recalibrate
Imtial Calibration Five standards plus a
: blank. r>0.99 Recalibrate
- Continuing Cal Run a mid-level std
every 10 samples. Must
be +/- 20%. Recalibrate
Method Blank One per batch. Must be :
legs than CRDL. Repeat sample batch
200 AA Metals  Imitial Standardization  Three standards plus blank.

r>0.99 Repeat calibration

Confinuing Standards  Analyze one low-leve!
standard every 20 samples.
Must be +/~ 10%. Repeat calibration

et



METHOD NUMBER ANAFLYSIS

7000

200.7

6010B

AA Metals

ICP Metals

ICP Metals

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 130

TABLE 13-1 cont

___PARAMETER

QC Check Standard

Initial Calibration

Continuing Calibration

MS/MSD

LCS
QC Check Standards

Continuing Calibration

Method Blank

Continuing Cal Blank

Ininal Cal Venfication

PAGE:. 9of 25
CORRECTIVE ACTION
CRITERIA FOR FAILURE
Verify calibration with an
independent check std.

Must be within 10%.

Three standards plus blank.

r>0.99 -

Mid-level standard every
10 samples. Must be
within 20%.

One per batch. Recovery
75-125%.

If MS/MSD fails, LCS
must be within %[5 of
true value.

Venfy calibration with
independent standard.
Must be within 5%.

Mid-range standard

at beginning, every 10

samples and at end of

run. Must be within

5%.

One per batch Must be
£

<CRDL. |

Analyze calibration biank

every 10 samples. Must be

less than CRDL.

Repeat calibration

Repeat calibration

Repeat calibration

Analyze LCS

Repeat batch

Recalibrate

Recalibrate

-

Recalibrate

Recalibrate

Venfy standard curve. Must

be within 10 %.

Recalibrate
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TABLE 13-1 cont

METHOD NIUIMBER ANALYSIS

6010B cont Coﬁtinuing Calibration

- MS/MSD

LCS

-

~

Method Blank

Continuing Cal Blank

Interference Check

__ PARAMETER

DATE: 10-24-97
SECTION: 13.0
PAGE:. 10 0of 25
CORRECTIVE ACTION
CRITERIA FOR FAILURE
After every 10 samples and
at the end of the nm. Must
be within 10%. Recalibrate
Once set per batch.
Must be +/- 28D " Analyze LCS
Analyze if MS/MSD fails.
Must be within 10%. Repeat batch
One per batch. Must be
less than CRDL. Repeat batch
Analyze every 10 samples
and at the end of the run. :
Must be < CRDL. Repeat batch
Analyze at the beginning
and end of each run. Must
be withint 20%. Check interelement

correction factors.

H

W
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TABLE 13-2

BFB KEY IONS AND ABUNDANCE CRITERIA

SS ION ABUNDANCE
.50 15-40 % of the base peak
75 30-60- % of the base peak
95 Base peak, 100%
96 5-9 % of the base peak
173 Less than 2 % of mass 174
174 - Greater than 50 % of the base peak
175 5-9 % of mass 174
176 95-101 % of 174

177 5-9% of 176

W
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DFTPP KEY IONS AND ION ABUNDANCE CRITERIA

SS
51
68
70
127
197
198
199
275 -
365
441
44?2
443

ION ABUNDANCE CRITERIA

30-60 % of mass 198
Less than 2 % of 69

Less than 2 % of 69
40-60 % of 198

Less than 1% of 198
Base ion

5-99% of 198

10-30% of 198

Greater than 1 % of 198
Present but less than mass 443
Greater than 40 % of 198
17-23 percent of 442

Wed
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QC ACCEPTANCE CRITERIA FOR METHOD 608

PARAMETER

Adrin

a-BHC

b-BHC

2-BHC

d-BHC

Chlordane
4,.4-DDD
4.4-DDE

4 4-DDT

Dieldrin
Endosulfan 1
Endosulfan I
Endsosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCB 1016

"~ PCB 1221

PCB 1242
PCB 1248
PCB 1254
PCB 1260

ONC ug/l

2.0
2.0
2.0
2.0
2.0
50
10
2.0

10

20
2.0
10
10
10
2.0
2.0
50
50
50
50
50
50
50

L)

RANGE ug/l

- 1.08-2.24
0.98-2.44
0.78-2.60
1.01-2.37
0.86-2.32
27.6-54.3
4.8-12.6
1.08-2.60
46-13.7
1.5-2.49
1.14-2.82
2.2-17.1
3.8-13.2
5.1-12.6
0.86-2.00
1.13-2.63
27.8-55.6
30.5-51.5
22.1-75.2
24.8-69.6
29.0-70.2
22.2-579
18.7-54.9
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QC ACCEPTANCE CRITERIA FOR METHOD 8081A/8082

PARAMETER

Adrin

a-BHC

b-BHC

g-BHC

d-BHC

Chlordane

4 4'-DDD N
4 4-DDE

4 4-DDT

Dieldrin
Endosulfan |
Endosulfan II
Endsosulfan sulfate
Endrin

Heptachior
Heptachlor epoxide
Toxaphene

PCB 1016

. PCB 1221

PCB 1242
PCB 1248
PCB 1254
PCB 1260

T

CONCu

2.0
2.0
20
20
2.0
50
10
20
10
2.0
2.0
10
10
10
2.0
2.0
50
50
50
50
50
50
30

1

RANGE

- 1.08-2.24
0.98-2.44
0.78-2.60
1.01-2.37
0.86-2.32
27.6-54.3
48-12.6
[.08-2.60
4.6-13.7
1.5-2.49
1.14-2.82
2.2-17.1
3.8-13.2
5.1-12.6
0.86-2.00
1.13-2.63
27.8-55.6
30.5-51.5
22.1-75.2
24.8-69.6
29.0-70.2
22.2-879
18.7-549

W



- TABLE 13-6

QC ACCEPTANCE CRITERIA FOR METHOD 625

PARAMETER

Acenaphthene
Acenaphthylene

Aldrin

Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)ftuoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Butylbenzyphthalate

b-BHC

g-BHC
Bis(2-chloroethyl)ether
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl Jether
Bis(2-ethylhexyl)phthalate
4-Bromophenylphenyl ether
2-Chloronaphthalene

~ 4-Chlorophenyl phenyl ether
Chrysene

. 44°DDD

4 A-DDE

44-DDT
Dibenzo(a,h)anthracene
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Dieldnn

Diethyl phthalate
Dimethy! phthalate
2.4-Dinitrotoluene

CONC ug/]

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 13.0
PAGE:. 15 of25

RANGE

60.1-132.3
53.5-126

T 7.2-1522

43.4-118
41.8-133
42.0-140.4
25.2-145.7
31.7-148.0
D-195.0
D-139.9
41.5-130.6
D-100.0
42.9-126
49.2-164.7
62.8-138.6
28.9-136.9
64.9-114 4
64.5-113.5
38.4-144.7
44.1-139.1
D-134.5
19.2-119.7
D-170.6
D-199+7
8.4-111.0
48.6-112.0
16.7-153.9
37.3-105.7
82-212.5
44.3-119.3
D-100.0
D-100.0
47.5-126.9

Whed
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QC ACCEPTANCE CRITERIA FOR METHOD 625

PARAMETER

2,6-Dinitrotoluene
Di-n-octyl phthalate
Endosulfan Sulfate
Endrin aldehyde
Fluorene
Heptachlor
Heptachlor epoxide
Hexachlorobenzene.
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-nitroso-di-n-propylamine
PCB 1260
Phenanthrene
Pyrene
) 1,2 4-Trichlorobenzene

- 4-Chloro-3-methylphenol
2-Chlorophenol
2.4-Dichlorophenol
2,4-Dimethylphenol
2.4-Dinitrophenol
2-Methyl-4 6-dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2.4,6-Trichlorophenol

CONCu

100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

1

RANGE

68.1-136.7
"~ 18.6-131.8
D-103.5
429-121.3
71.6-108.6
D-172.2
70.9-109.4
7.8-141.5
37.8-102.2
55.2-100.0
D-150.9
46.8-180.2
35.6-119.6
54.3-157.6
13.6-197.9
19.3-121
65.2-108.7
69.6-100.0
57.3-129.2
40.8-127.9
36.2-120.4
52.5-121.7
41.8-109.0
D-172.9
53.0-100.0
45.0-166.7
13.0-106.5
38.1-151.8
16.6-100.0
52.4-129.2
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QC ACCEPTANCE CRITERIA FOR METHOD 8270C

PARAMETER

Acenaphthene
Acenaphthylene

Aldrin

Anthracene
Benzo(a)anthracene
Benzo(b){luoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene -~
Benzo{ghi)perylene
Butylbenzyphthalate

b-BHC

g-BHC
Bis(2-chloroethyl)ether
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenylphenyl ether
2-Chloronaphthalene
4-Chlorophenyl phenyl ether

. Chrysene

4. 4-DDD

4 4-DDE

4 A-DDT
Dibenzo(a,h)anthracene
Di-n-butylphthalate
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Dieldrin

Diethyl phthalate
Dimethyl phthalate

2. 4-Dinmitrotoluene

CONCu

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

1

- RANGE

| 60.1-132.3

© 53.5-126
7.2-1522
43.4-118
41.8-133
42.0-140.4
25.2-145.7
31.7-148.0
D-195.0
D-139.9
41.5-130.6
D-100.0
42.9-126
49.2-164.7
62.8-138.6
28.9-136.9
64.9-114.4
64.5-113.5
38.4-144.7
44.1-139.1
D-134.5
19.2-119.7
D-176:6
D-199.7
8.4-111.0
48.6-112.0
16.7-153.9
37.3-105.7
8.2-212.5
44.3-119.3
D-100.0
D-100.0
47.5-126.9



TABLE 13-7 cont

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 13.0
PAGE: 18 of 25

QC ACCEPTANCE CRITERIA FOR METHOD 8270C

PARAMETER

2,6-Dinitr0tolueﬁe
Di-n-octyl phthalate
Endosulfan Sulfate
Endrin aldehyde
Fluorene

Heptachlor

Heptachlor epoxide
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-nitroso-di-n-propylamine
PCB 1260
Phenanthrene

Pyrene
1.2,4-Trichlorobenzene

. 4-Chloro-3-methylphenol

2-Chlorophenol
2.4-Dichlorophenol
2,4-Dimethylphenol
2.4-Dinitrophenol
2-Methyl-4 6-dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2.,4,6-Trichlorophenol

CONC ug/l

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

RANGE

68.1-136.7
© 18.6-131.8
D-103.5
42.9-121.3
71.6-108.6
D-172.2
~70.9-109.4
7.8-141.5
37.8-102.2
55.2-100.0
D-150.9
46.8-180.2
35.6-119.6
543-157.6
13.6-197.9
19.3-121
65.2-108.7
69.6-100.0
57.3-129.2
40.8-127.9
36.2-120.4
525-121.7
41.8-809.0
D-172.9
53.0-100.0
45.0-166.7
13.0-106.5
38.1-151.8
16.6-100.0
52.4-129.2
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TABLE 13-8

CALIBRATION AND QC ACCEPTANCE CRITERIA FOR METHOD 624

PARAMETER RANGE ug/
Benzene 12.8-27.2
Bromodichloromethane 13.1-26.9
Bromoform 14.2-258
Carbon tetrachloride 14.6-25.4
Chlorobenzene 13.2-26.8 °
Chloroethane 7.6-32.4
2-Chloroethylviny! ether D-44.8
Chloroform._ 13.5-26.5
Chloromethane D-40.8
Dibromochloromethane 13.5-26.5
1,2-Dichlorobenzene 12.6-274
1,3-Dichlorobenzene 14.6-254
1,4-Dichlorobenzene 12.6-27.4
1,1-Dichloroethane 14.5-25.5
1,2-Dichloroethane 13.6-26.4
1,1-Dichloroethene 10.1-29.9
T-1,2-Dichloroethene 139-26.1
1,2-Dichloropropane 6.8-33.2

_ C-1,3-Dichloropropene 4.8-35.2

= T-1,3-Dichloropropene 10.0-30.0

Ethylbenzene 11.8-28.2
Methylene chloride 12.1-27.9
1,1,2,2-Tetrachloroethane  12.1-27.9 ~-
Tetrachloroethene 12.1-27.9
Toluene 14.9-25.1
1,1,1-Trichloroethane 15.0-25.0
1.1,2-Tnchloroethane 14.2-25.8
Trichloroethene 13.3-26.7
Trichlorofluoromethane 5.6-30.4
Viny! chloride 0.8-39.2

*** Based upon a 20 ug/l target

bt



TABLE 13-9

PARAMETER

Benzene
Bromodichloromethane
- Bromoform

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform.
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
t-1,2-Dichloroethene
1,2-Dichloropropane
¢-1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene

Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
i,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Tnchlorofluoromethane
Vinyl chioride

Based upon a 100 ug/] target

RANGE ug/l

77.5-116.5
77.9-112.1
84.8-117.2
61.8-106.2
73.6-108.4
65.0-113.0
D-44.8
73.5-106.5
68.1-117.9
82.2-115.8
86.5-107.5
83.0-119.0
86.5-125.5
80.7-111.3
79.7-110.3
75.1-112.9
77.4-108.6
79.3-114.7
76.1-124.2
76.1-124.2
83.4-114.6
80.0-110.0
64.0-136.0
81.0-111.0
82.3-117.7
74.3-121.7
87.3-116.7
70.5-109.5
67.4-110.6
78.5-117.5

SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 13.0
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CALIBRATION AND QC ACCEPTANCE CRITERIA FOR METHOD 8260B



TABLE 13-9 cont.

Method 8260B

PARAMETER RANGE u
Dichlorodifluoromethane 72.6-1254
Bromomethane 716-118.4
Methyl-t-Butyl Ether N/A
c-1,2-Dichloroethene 80.9-121.1
Bromochloromethane 72.9-107.1
2,2-Dichloropropane 42.2-129.8
1,1-Dichloropropene 719-124.1-
Dibromomethane §3.2-116.8
1,3-Dichloropropane 81.6-116.4
1,2-Dibromoethane 80.2-113.8
1,1,1,2-Tetrachloroethane  85.9-114.1
m,p-Xylene 78.7-115.3
o-xylene 83.5-128.5
Styrene 39.0-153.0
1,2,3-Tnchloropropane 76.5-115.5
Isopropylbenzene 82.8-121.2
Bromobenzene 74.8-119.2
Propylbenzene 79.2-118.8
2-Chlorotoluene 85.2-112.8
4-Chlorotoluene 75.0-117.0
1,3,5-Tnimethylbenzene 88.4-113.6
t-Butylbenzene 102.-117.5
sec-Butylbenzene 88.7-131.3
p-lsopropylbenzene 74.0-152.0
Butyibenzene 76.0-112.0
1,2-Dibrom-3-Chlorpropane 62.0-122.0
1.2.4-Trichlorobenzene 45.0-139.0
Naphthalene 76.4-119.6
Hexachlorobutadiene 79.9-120.1
1,2,3-Trichlorobenzene 75.3-128.7

Based upon a 100 ug/l target

1
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TABLE 13-10

QC ACCEPTANCE CRITERIA FOR METHODS 601/602

PARAMETER RANGE ug/l
Bromodichloromethane 15.2-24 8
Bromoform ) 14.7-253
Bromomethane 11.7-28.5
Carbon tetrachloride 13.7-26.3
Chlorobenzene ' 14.4-25.6
Chloroethane 15.4-24.6
2-Chloroethylvinyl ether 12.0-28.0
Chloroform 15.0-25.0
Chloromethane 11.9-289
Dibromochloromethane 13.1-26.9
1,2-Dichlorobenzene 14.0-26.0
1,3-Dichlorobenzene 9.9-30.1
I,4-Dichlorobenzene 13.9-26.1
1,1-Dichloroethane 16.8-23.2
1,2-Dichloroethane 14.3-25.77
1,1-Dichloroethane 12.6-27.4
T-1,2-Dichloroethene 12.8-27.2
1,2-Dichloropropane 14.8-25.2
C-1,3-Dichloropropene 12.8-27.2
T-1,3-Dachloropropene 12.8-27.2
Methylene chloride 15.5-24.5
1,1,2,2-Tetrachloroethane - 9.8-30.12
Tetrachloroethene 14.0-26.0
1,1,1-Tetrachloroethane 14.2-258 -
1,1,2-Trichloroethane 15.7-243
Trichloroethene » 15.4-24.6
Trichlorofluoromethane 13.3-26.7
Vinyt chloride 13.7-26.3
Benzene 15.4-24.6
Chlorobenzene 16.1-239
1.2-Dichlorobenzene 13.6-26.4
1.3-Dichlorobenzene 14.5-255

*** Based upon 20 ug/l target



.- SAL-QC-REV 4.0
DATE: 10-24-97
SECTION: 13.0
PAGE; 23 of 25

TABLE 13-10 cont

QC ACCEPTANCE CRITERIA FOR METHODS 601/602

PARAMETER RANGE ug/l
1,4-Dichlorobenzene 13.9-26.1
Ethylbenzene 12.6-27.4

Toluene 15.5-24.5
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TABLE 13-11

QC ACCEPTANCE CRITERIA FOR METHODS 8021B

PARAMETER RANGE ug/l
Bromedichloromethane 77-113
Bromoform 86-116
Bromomethane 85-109
Carbon tetrachlonde 83-101
Chlorobenzene 73-109
Chloroethane 84-108
2-Chloroethylvinyl ether 60-140
Chloroform 89-107
Chloromethane _ 69-123
Dibromochloromethane 81-117
1,2-Dichlorebenzene - 85-109
1,3-Dichiorobenzene 83-119
1.4-Dichlorobenzene 85-127
1,1-Dichloroethane 82-118
1,2-Dichloroethane 88-112
1,1-Dichloroethane 82-118
T-1,2-Dichlorocthene 87-111
1,2-Dichloropropane. 79-105
C-1,3-Dichloropropene 76-124
T-1,3-Dichloropropene 76-124
Methylene chloride 88-106
1,1,2,2-Tetrachloroethane 64-136
1,1,1,2-Tetrachlorotehane 85-115
Tetrachloroethene 81-111 -
1.1,1-Tetrachloroethane 89-107
1,1,2-Trichloroethane = 87-117
Trichloroethene 69-111
Trichlorofluoromethane 87-105
Vinyl chloride 77-113
Benzene 87-111
Ethylbenzene 84-114
Toluene 82-118

**+*Based upon a 100 ug/i target

Tes
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TABLE 13-11 cont

QC ACCEPTANCE CRITERIA FOR METHODS 8021B

PARAMETER RANGE ug/l
Bromochloromethane 87-105
Methyl-t-Butyl Ether N/A
2,2-Dichloropropane 87-105
1,1-Dichloropropene 87-105
Dibromomethane 82-118
1,3-Dichloropropane 81-117
1.,2-Dibromoethane 79-115
m,p-Xylene 79-115
o-Xylene . 82-130
Styrene 88-112
1,2,3-Trichloropropane 87-111
Isopropylbenzene 84-120
Bromobenzene 76-118
Propylbenzene 78-120
2-Chlorotoluene 84-114
4-Chlorotoluene 75-117
1,3,5-Trimethylbenzene 89-113
t-Butylbenzene 89-107
1,2,4-Trimethylbenzene 75-117
sec-Butylbenzene - 79-121
p-lsopropyltoluene - 89-107
Butylbenzene 76-112
1,2-Dibromo-3-Chloropropane 62-122
1,2, 4-Trichlorobenzene 43-139 , ~
1,2.3-Trichlorobenzene 75-129
Naphthalene - 77-119
Hexachlorobutadiene 79-121

*+*Based upon a 100 ug/] target

d
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PERFORMANCE AUDITS

SYSTEM AUDITS

System audits consist of a review and evaluation of all components of laboratory
operation. This will involve the assessment of compliance with all regulatory agency
regulations and adherence to laboratory QA guidelines and QC procedures. Once the
evaluation is complete, the evaluation sheet is reviewed by the department supervisor
“and the Technical Director, The reports become a part of the permanent laboratory

internal audits are performed semi-annually by the QA Officer. The
checklist used during these audits 1s summanzed in Table 14-1.

External Audits o

The laboratory js inspected by many regulatory agencies (AIHA, Tennessee, Utah,
California, Florida, New York, Arizona, West Virginia, North Carohina, lowa,
New Jersey, Wisconsin, Corps of Engineers). These inspections occur at different

times during the year except the Corps of Engineers audits the laboratory every 18 months,

14.2

PERFORMANCE AUDITS

Performance audit samples are submitted semi-annually by the USEPA (WP and
‘WS series). Performance audit samples are submitted on an unscheduled basis
~from the USACE. The State of New York submits audit samples two times per
year; Proficiency Samples are also available from Wisconsin. Performance samples
are also analyzed from Commercial Sources and these results may be used for

Certification requirements in additional states. =~

Internal audit samples are submitted on a fandom basis with a minimum
frequency of six months.

ey
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TABLE 14-1
INTERNAL AUDIT CHECKLIST
1.0 ORGANIZATION AND RESPONSIBILITY
1.1 Verify that the Laboratory Director is responstble for the following:

A. The design ar;d implementation of the QA program
B. The design and maintenance of the organizati?nal chart
C. Assisting with the review of the final reports
D. The maintenance of the LIMS database
1.2 Verify that the Quality Assurance Officer is responsiblé for the following:
A. Daily monitoring of quality control procedures
B. Initiating in-house proficiency evaluation samples
C. Keeping the Lab Manager and the Technical Director apprised of changes in
regulations and any deficiencies noted in proficiency sample results or on-site
audits.
.D. Monitoring of the health and safety procedures of the laboratory
E. Monitoring and disposal of laboratory waste
F. Assisting in the review of final report;s
1.3 Verify that the Technical Director is responsible for the following;
A. Maintaining the Standard Operating Procedures of the laboratory

B. Final review of analytical data

C. Monitoring all technical procedures to insure that proper procedures are
followed

et
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D. Assisting in the review of the final reports

1.4 Verify that the Technical Support Manager is responsible for the following:

A. The tracking and security of all labortory technical documents

B. . The printing and delivery of final laboratory reports

C. Receiving of laboratory supplies

D. Daily LIMS maintenance under the direction of the Laboratory Manager

1.5 Verify that the sample log-in supervisor is responsible for the following:

A. Supervising the entry of data into the LIMS during sample repeipt

B. Notifying the technical areas when samples with accelerated turn around
times are received.

C. Supervising the storage of samples from the time of acceptance untit disposal
1.5 Verify that the technical supervisors are responsible for the following
A. Evaluating instruments, softiware, and personnel performance
B. Instrument maintenance
e Supervision of all analytical procedures

D. Maintenance of QC records w

E. Communicating with the Technical Director when problems arise that
adversely affect the performance of the area

1.6 Verify that the analyst is responsible for the following™
A. Perfoming the requested analysis according to procedures found in the SOP

B. Reporting any noted anomalies directly to his supervisor
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4.6
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PAGE: 40of6
C. Performing routine maintenance on instrumentation

EDUCATION AND TRAINING OF PERSONNEL

Verify that personne! have been trained on QA procedures and are familar with
laboratory SOP’s.

Verify that there is documentation of approval for all analysts to perform analyses in
the section. -

Verify that the employee records have documentation of education and training

SAMPLE CUSTODY

Verify that samples received by the laboratory have a completed chain of custody with
them. h

Verify that samples are stored properly, e.g., refrigeration, VOA’s segregated, etc.

Verify that all project folders have all data (or pointers to the data) and a copy of the
chain of custody.

Verify that the LIMS security system restricts access depending upon clearance code.
ANALYTICAL PROCEDURES

Verify that the laboratoy SOP are updated regularly and are available in each section.
Verify that there are no unapproved methods in use in the areas.

Verify that MSDS are available in the sections.

Verify that all in-house reagents are dated and initialed by the person making the
reagent.

Verify that all standards can be traced to the NBS or NIST through the use of a unique
numbering system and that those numbers are recorded properly in log books.

Verify the documentation of the laboratory grade water.

Vet
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Verify that laboratory glassware is cleaned according to approved protocol.

Verify that hazardous waste is properly stored, disposed of properly, and records are
maintained.

INSTRUMENTATION CALIBRATION

Verify th‘at each instrument type has a written protocol for periodic calibration.
Verify that a record of calibration exists for individual instrume;lts. |
PREVENTIVE MAINTENANCE -

Verify that there is documentation of a continuing maintenance record for each
nstrument.

~

.

ASSESSMENT OF ACCURACY AND PRECISION

Verify that the QA Officer introduces blind QC chech samples into the analytical
system routinely.

Verify that the analyst has access to acceptable ranges for all QC in the department.
Verify that all QC charts are pulled and reviewed monthly.
DATA REDUCTION, VALIDATION, AND REPORTING

Verfﬁr that the analyst computes the final result and that the LIMS results are compared
to the manual result.

Verify that all required data review steps are being followed and that the initials of the
person reviewing the data is present. v

Verify that the final reports are reviewed and signed by the Laboratory Director, the
Quality Assurance Officer, or the Technical Director.

CORRECTIVE ACTION

Verfiy that proper protocol is followed when changes are required to the sample
database.
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PERFORMANCE AUDITS

Verify that system audits are performed to assess compliance with all regulatory
agencies and adherence to [aboratory QA guidelines and and QC procedures.

Verify that internal audits are performed semi-annually by the QA Oftficer.
Verify that blind internal performance audit samples are analyzed semi-annually.

QUALITY ASSURANCE REPORTS

Verify that Qualtiy Assurance Reports are prepared quarterly by the QA Officer.

Verify that the QA Reports are reviewed and signed by the Laboratory Manger and the
Technical Director.

Wt
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15.0 © QUALITY ASSURANCE REPORTS

Quality assurance reports will be prepared quarterly by the QA Officer. These reports
will be reviewed by the Technical Director and the Laboratory Manager. All resulting

actions will be documented and attached as an addendum to the report and returned to
the QA Officer for filing.

" The quality assurance report will include the following items:

A Accuracy and precision assessment

Accuracy and precision will be assessed by evaluating computer generated
recovery and duplicate precision data. The means and ranges will be compared to
those outlined in the individual methods. Discrepancies will be noted and
addressed accordingly. Trends in the data will be noted and addressed if present.

B. Method detection limits

Method detection limits are verified and updated annually. The verification
process should be certified and the data resulting from the verification process

should be compared to historical data a well as the data listed by the EPA in the
appropriate manual.

C. System audits

The result of the most recent system audit should be included.

D. Performance audits

The result of the most recent blind performance audit sample set should be
included with a listing of acceptable ranges. A review of any extemal

performance audit sample results received sincg the last QC report should be
listed.

Any QA/QC problems encountered since the last report should be summarized
and included in the report. This will include a brief description of the problem
and corrective action taken.

The report must have the signature of the Technical Director, the QA Officer, and the
Laboratory Director before filing.

Ve
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CHLORIDE (MERCURIC THIOCYANATE)

REFERENCE ot

1.1 EPRA 600, Method 325.2

1.2 Standard Methods, 17th Ed., Method 4500 - C1 E.

1.3 SW-846 Method 9251

REAGENT

2.1 Stock mercuric thiocyanate solution - Dissolve 4.17 g mercuric thiocyanate in IL
of methanol. _

2.2 Stock Ferric Nitrate reagent (0.5 M) - Dissolve 202 g ferric nitrate in 800 ml
water. Add 25 ml cone nitric acid and dilute to 1 liter with DI water,

2.3 Combined Coior Reagent - Mix 75 ml of stock mercuric thiocyanate sotution with
75 mi of stock ferric nitrate reagent and dilute to 500 ml of DI water. Invert to
mix. Vacuum filter through 0.45 um filter.

2.4 Chioride stock standard, 1000 ug/ml, commerciai.

AUTOMATED PROCEDURE

. 3.1 Prepare following standards:

100, 50,25, 10, 5.0, 2.5, 1.0 and 0.0 ug/m! chloride.

3.2 Open chloride method from PC. (ref. Lachat Quik-Chem S.0.P. #39)

3.3  Build and load tray with standards, blanks, check standards and samples to be
analyzed. Place standards in sampler in order of decreasing order. Start tray.

3.4 Prepare standard curve by plotting response vs. concentration. Successful
calibration requires a correlation coefficient greater than 0.99

3.5 Verify calibration at the beginning, every 10 samples and at the end of the batch.
The standard must be within 5% of the true value.

3.6  PQL forchloride is 1.0 mg/l.

QA/QC

4.1  Run ablank, spike and spike duplicate every 20 samples or batch if smaller.

472  Congentration in blank must be less than PQL. Spike recovery must be 80-120%
with an RPD of < 20.

43 If concentration of sampie exceeds calibration, dilute with DI water and
reanalyze.

4.4

If particulates are observed centrifuge and decant prior to analysis..
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CORROSIVITY

REFERENCE:

1.1
1.2

SW-846, Method 1110
SW-846, Method 9040A

MAINTENANCE:  None required.

REAGENTS

3.1

Concentrated sulfuric acid, reagent grade, commercial.

3.2 Methanol, reagent grade, commercial.

3.3 pH Buffer (cahibration), commercial.

34 Saturated calcium hydroxide solution (pH = 12.45)

PROCEDURE

4.1 Check pH of aqueous sample. If the pH of the sample is less than 2 or greater
than 12.5, the sample is corrosive. NO FURTHER TESTING REQUIRED.
Report results. Confirm alkaline pH by equilibating to 25 C. Check against
saturated calcium hydroxide standard. Report results.

42  The coupons (SAE 1020 steel washers or strips) are scrubbed with a mild
abrasive ie. steel wool, scotchbrite, ete. and rinsed with hot water and dried

43 Weigh the washer on an analytical balance, record weight to nearest 0.0001 g.

4.4  Suspend the coupons in a vessel and add sufficient volumn of blank, control, or
sample to obtain a 40 : 1 ratio of volumn to coupon area. If the sample is a solid
fill the vessel about 1/3 full and add enough distilled water to form a slurry to
ensure coupon is uniformly contacted with the sample maintaining the 40 : 1
ratio. Suspend coupon with a non-metallic support. Place teflon
stirring bar in vessel. Cap or seal vessel.

4.5 Place vessel on a hot plate and heat to 55° C (130 degrees F) for 24 hours
with constant stirring,

4.6 Remove coupons from vessel and gently scrub with mild abrasive, be careful not
to remove any fresh metal.

47  Allow coupons to dry and reweigh. The difference between the initial and final
weight is the weight loss used in the calculation.

CALCULATIONS

5.1 Coupon Surface Area Calculation:

AYea = (3.14 x 12 outside - 3.14 x 12 inside)(2) + (T x 3.14 x D) + (T x 3.14 x d)

%
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where A = surface area
T = thickness
D = diameter of coupon
d = diameter of mounting hole
12 = radius squared

All dimensions in centimeters.
Surface area for large coupons averages 22.4 sq.cm.
Surface area for small coupons averages 6.877 sq. cm.

NOTE: rectangular coupons may be used.

5.2 Corrosion Rate:

mitlimeters/year = wt. loss x 11.145

area x time
where: wt. loss is in milligrams, area is square centimeters, time is in hours
corrosion rate is millimeters/year

If the calculated rate is greater than 6.35 mm/yr the sample 1s corrosive.
QUALITY CONTROL
6.1 One blank consisting of distilled water is run per sample batch.
6.2 One control consisting of 50 : 50 of sulfuric acid / distilled water

per sample batch.
6.3 Analyze duplicate samples on a routine basis.
6.4 Record temperature if pH > 12.0.
6.5

Calibrate electrode with saturated calcium hydroxide solution { pH = 12.45) at
25C. '
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METHOD 9010/9012/335/CLP
CYANIDE, TOTAL, AMENABLE AND REACTIVE

SCOPE *

1.1 This method is used to determine the concentration of inorganic cyanide in water
and soils. Cyanide is released under acidic conditions and distilied to minimize
interference and collected in a alkaline absorbing solution. The cyanide is then
reacted with Chloramine-T at a pH < 8, the color is developed using pyridine-
barbituric acid. All standards and samples must be at the same concentration of
sodium hydroxide to obtain color of comparable intensity.

INTERFERENCES

2.1 Most interferences are eliminated by distillation.

2.2 Oxidizing agents like chlorine decompose cyanides. Excess chlorine 1s removed by
treating with sodium arsenite.

2.3 Sulfide interferes with color development. For SW-846 method 9010/9012 remove
by adding bismuth nitrate, for 335.2 CLP-M treat with cadmium carbonate before
distillation.

2.4 Nitrate and nitrites may produce high results. Eliminate by adding sulfamic acid just
before distillation. Do not use for 335.2 CLP-M.

REAGENTS (Common) '

3.1 Sodium Hydroxide {1.25N) - Dissolve 50 g NaOH in one liter of DI water. Other
concentrations may be made by dilutions.

3.2 Bismuth Nitrate (0.062M) - Dissolve 30 g bismuth nitrate in 100 ml DI water, add
250 ml of acetic acid, mix and dilute to one liter with DI water.

33 Sulfuric Acid (18N) - Carefully add 500 ml conc. H,SO, to 500 m! DI water.

3.4  Magnesium Chloride (2.5M - Dissolve 500 g of MgCl in one liter of DI water.

3. Sulfamic acid (0.4N) - dissolve 40 g H2NSO3H in 1 L water

3.6  Sodium Arsenite, reagent grade, commercial - prepare a 0.1 N solution by adding
3.2 gto 250 ml DI water.

3.7  Cyanide Stock Solution - Dissolve 2.51 g of KCN and 2.0 g KOH in 900 m] DI
water. Standardize against 0.0192N silver nitrate. Dilute to obtain concentration
where 1.0 ml = 1000 ug CN. Purchased standards may be used in place of
prepared solution. Dilute to make a 10 ppm working standard. Standardize
against silver nitrate titrant weekly.

3.8 Silver nitrate (0.0192 N) - weigh 3.2647 g of dried AgNO3, dissolve in 1 L water.

3.9  <Rhodanine indicator - dissolve 20 g p-dimethyl-amino-benzalrhodamine in 100
- ml acetone.
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METHOD 9610/9612/335/CLP

3.10 Cadmium carbonate, reagent grade, commercial source.
MANUAL
.10 Sodium Dihydrogen Phosplrate (1M) - Dissolve 13.8 g sodium phosphate in 100
mi DI water. Keep refrigerated.
.11 Chloramine-T (0.44%) - Dissolve 1.0 g of white, water soluble chloramine-T in
100 ml DI water. Keep refrigerated. '
3.12  Pyridine-Barbituric Acid - Place 6.0 g of barbituric acid in a container, wet with
water, add 30.0 ml of pyridine and mix, add 6.0 mi of conc. HCl and mix, cool,
dilute to 100 m1 with DI water. Store in dark, cool location.

(5]

[WE]

AUTOMATED

Sodium Hydroxide (eluent): 0.25 M - Dissolve 10 gNaOH in 1 L DI water.

Phosphate buffer 0.71 M - Dissolve 97 g anyhydrous potassium di - hydrogen

phospate in 1 L DI water. Prepare fresh monthly.

3.15  Chloramine - T - Dissolve 2 g chloramine - T hydrate in 500 m] DI water.
Prepare fresh daily.

3.16  Pyridine-Barbituric Acid - Place 15.0 g of barbituric acid in a container wet with

water, add 75 ml pyridine and mix, add 15 ml HCI and mix. Cool. Dilute to 250

mlwith DI water. Prepare fresh weekly.

L8]

L L2
——
I

PROCEDURE
4.1 Pretreatment for Cyanides Amenable to Chlorination

4.1.1 This test must be performed under amber light to prevent decomposition
of K3(FeCN®é).

4.1.2 For midi-distillation take a 50 ml aliquot of sample and add dropwise a
solution of 0.35 M Calcium Hypochlorite ( 5g to 100 ml DI water) while
stirring. Maintain the pH between 11 to 12 with 1.25N NaOH. Confirm
the presence of excess chlorine by using moistened Kl-starch indicator

_ paper ie. a blue color is positive.

4.1.3 Continue stirring and periodically confirming the presence of excess chlorine
for one hour, add 0.35M calcium hypochlorite if needed. After one hour add
0.1N sodium arseite until KI/starch paper no longer tums blue. Add 1.0 ml
excess 0.1N sodium arsenite.

4.1.4 Test as below for total cyanide. The difference between the total cyanide
and the cyanide value in the above treated sample is the cyanide ameniable
to chlorination.

4.2  Extraction Procedure for Solids and Oily Waste
4,21 If the waste contains solids or oily mater that prohibits homogenization in

o
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METHOD 9010/9012/335/CLP

the fritter bubbler used for distillation the sample should be extracted in a
solution of DI water to which the pH is > 10. Preferrably 25 g is extracted
with 500 ml fluid (19:1 alkaline water to hexane). Extract for 16 hours.
Adjust sample weight to extract volume to achieve standard soil detection

levels. Proceed with distillation sequence. Also referred to as soluble
cyanides.

Distillation (Macro)for Reactivity:

431

Prior to distillation check for chlorine using Kl-starch paper, if blue, add
a few milliliters of sodium arsenite until no color change then an extra
5.0 mlI/L of sample.

Place 10 g of sample diluted to 250 ml in a one liter boiling flask, add
50.0 ml of 0.25 N NaOH to scrubber, connect nitrogen gas to macro setup.
Turn on, set flow to 60 ml, allow to purge for 1 to 2 minutes.

Add 250 ml of 0.2 N H,SO, to addition funnel, open stopcock and add to
boiling flask for final conc. of 0.1 N.

Start timer, begin stirring solution being sure not to create a vortex, after

30 minutes close off nitrogen and determine concentration of cyanide per
p-4.7.

Distillation (Midi) for 9010/9012:

4.4.1
4.4.2

4.4.3
4.34
4.4.5
4.4.6
4.47

4.4.8
449

Test for chlorine and sulfide per p. 4.3. 1

Pipet 50.0 ml of sample or aliquot dituted to 50.0 ml or 1.0 g with 50.0 mi
DI water into Reflux tube. Add 0.2 g sulfamic acid. Mix for 3 minutes.
Add 50.0 ml of 0.25 N NaOH into Absorber tube. If sulfide 15 suspected
add 5 ml bismuth nitrate solution.

Connect tubing, turn on chiller and vacuum pump, adjust flow controllers
to obtain about 3 bubbles per second.

Add 5.0 ml of 50% H,S0, through air inlet of each Reﬂux tube (pH <
2.0). Confimm pH.

Add 2 ml MgCl, solution through air inlet of Reflux tube.

Turn "ON" heating elements, set timer for 60 minutes.

Aliow to cool for 15 minutes, turn "OFF" vacuum pump and chiller.

Transfer solution in Absorber tube to labelled container, adjust volume to
50.0 ml with DI water.

Distillation (Midi) for 335.2 CLP-M

435.1

-

Test for chlorine per p. 4.3.1. Test for sulfide using lead acetate paper, if
positive, treat 200 mi of sample with powdered cadmium carbonate. A
yellow precipitate indicates sufide, continue treating until the lead acetate

-
S
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METHOD 9010/9012/335/CLP

test is negative. Filter the treated sample through dry filter paper. Avoid a
large excess of cadmiun carbonate.

4.5.2° Pipet 50.0 ml of sample or 1.0 g soil diluted to 50.0 m] with DI water into
the distillation tube, add 2 or three boiling chips, place tube in heater

- block. .
4.53 Add 50.0 ml of 0.25 N NaQH] to absorbing tube, connect distillation
device.

4.5:4 Turn vacuum on and adjust each needle valve to obtain a bubbling rate of
about 3 per second After about 5 minutes slowly add 5 ml of 50 %
sulfuric acid through the distillation head, allow to mix for about 5
minutes, confirm that pH is less than 2. Add 2 ml of magnesium chloride
solution, if excess foaming is observed then add 2ml more of magnesium
chioride solution.

4.5.5 Turn on heating block, set timer for 120 minutes, check bubble rate
periodically and adjust as needed to maintain about 3 bubbles per minute.

4.5.6 After cooling, carefully disassemble absorbing tube, adjust volume to 50.0
ml with 0.25 N NaOH if needed, transfer to plastic centnfuge tube, cap,
store at 4 C until analysis. Analysis must be within 12 days.

4.6 Spectrophotometry (Manual)

461 Daily prepare 7 calibration standards and a blank by diluting stock CN
solution as follows:

mi 10 ppm std final vol (ml) conc. (ug/ml)

0.0 10 .0
0.005 10 0.005
0.01 10 0.01
0.02 : 10 0.02
0.05 10 0.05
0.1 10 ' 0.1
0.2 10 0.2

04 10 0.4

Total volume of each standard and sample must be identical.
4.6.2 Using 5 ml sample, place in test tube and add 3.0 ml of sodium
dihydrogen phosphate solution, 0.5 ml chloramine-T, mix and
- immediately add 1.0 ml pyridine-barbituric acid. Mix well.
4.6.3  Allow to react for at least 8 minutes. Read absorbance at 578 nm within

-~
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15 minutes. Caiculate concentration per p. 4.7.6.
4.6.4 Prepare standard curve by plotting absorbance vs. CN concentration.
4.6.5 If concentration exceeds highest standard dilute and re-analyze,

Spectrophotometry (Automated)

47.1 Daily prepare 7 calibration standards 0.005, 0.01, 0.02, 0.05, 0.1, 0.2 and
0.4 ug/ml and a blank by diluting working CN solution.

47.2 Place standards, QC samples, and samples on autosampler.

4.7.3 Open cyanide method from PC, open new tray and build tray by entering
sampie L.D. and corresponding cup number. (Ref. Lachat S.O.P.)

47.4 Runtray by clicking on run tray icon. Standards will be run and an
analytical curve will be calculated from peak areas. Samples will then be
calculated from curve and reported in concentration.

4.7.5 1 concentration exceeds highest standard dilute and re-analyze.

47.6 Calculate concentration as follows:

(conc. from cal. curve){dilution)(final vol. in ml)

CN (mg/L or mg/kg) = —-

(sample vol. in m! or sample wt. in g)

5.0 QUALITY CONTROL

5.1

52

53

5.4

5.3

5.6

Analyze a distilled check standard, low and high concentration, from a second
source with every batch. Recovery must be within 10% of non-distilled standards.
A blank and matrix spike (0.04 mg/L) must be run for every batch or 10 samples.
Recovery must be within lab limits. The distilled blank must be less than the
PQL.

For samples containing sulfides calibration standards_must be distilled. This is not
required for 335.2 CLP-M.

Analyze one duplicate sample per batch or every 10 samples, %D < 20 or
reanalyze samples.

Analyze a mid-level (non-distilled) check standard, from a second source, every
10 samples and at end of batch. %D < 15 or reanalyze sample.

Samples must be collected in glass or plastic. Aqueous samples must be :
preserved with NaOH to a ph > 12. Cool all to 4 C. Extract/distill within 14 days.
Analyze distillate within 12 days for CLP-M 335.2.
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METHOD 9010/9012/335/CLP

REFERENCE

6.1  SW-846, Method 9010 =
6.2 - EPA 600, Method 3352

6.3  EPA 600, Method 335.3

6.4 SW-846, Method 9013

6.5  SW-846, Method 9012

66  CLP-M ILMO04.0 Method 335.2
6.7  SW-846 Chapter 7
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DIGESTION - HOT PLATE

REFERENCE "

1.1

1.2

1.4
1.5

SW-846 Method 3005 (Total Recoverable for
Al,As.BaBe.Cd,Ca,Cr,Co,Cu,Fe,PbMg Mn Mo, Ni K Se,Ag,Na,T1,V and Zn)
SW-846 Method 3010 (Total for

Al,As,Ba Be,Cd,Ca,Cr,Co,Cu,Fe,Pb,MgMn ,Mo,Ni,K,Se,Na,TL,V and Zn)
SW-846 Method 3050 for

Al As,Ba,Be,Cd,Ca,Cr,Co,Cu,Fe PbMg,Mn Mo, Ni,0s,K,Ag Na,Se, T,V and Zn
Contract Laboratory Program, SOW No. [LMO0 4.0 for

Al Sb,As Ba,Be,Cd,Ca,Cr,Co,Cu,Fe,Pb Mg, Mn,Ni K,Se,Ag,Na, T,V and Zn.
EPA 600, Method 200.7

Standard Methods, Method 3030 C

REAGENTS

2.1

2.2

Water Spiké (all metals except silver) add:

10.0 ml Al 1.25ml Cu 25 ml Zn
10.0 m] Ba 50 mlFe 2.5 mlMo
0.25 ml Be 0.25 ml Pb 0.25 ml Se
1.0 mlCd 2.5 ml Mn 0.25 m! As
1.0 mlCr 25 miNi 025 mlTM
25 miCo 25 mlvV 0.50 ml Sb

of 1000 ppm stock standards toa 100 ml volumetric flask and bring up to volume
with 1% nitric acid.

-- Add 1 ml of this solution to water samples to be spiked.
Sail Spike (all methods except silver) add:

10.0 ml Al 125miCu 25mlZn
100mlBa 50 mlFe 2.5 mlMo
025mlBe 25 mlPb (0.5mlAs
0.5 mlCd 25 mlMn 05mlSe
1.0 miCr 25 miNI 05mlTl
25 mlCo 25 mlV 25mlSh

-

of 1000 ppm stock standards to a 100 ml volumetric flask and bring up to volume

Y
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with 1% nitric acid.
-- Add 2 ml of this solution to soil samples to be spiked.

2.3 Silver Spike - Add 0.25 mI*'1000 ppm stock standard to 100 ml volumetric
flask and bring up to volume with 1% nitric acid.
=~ Add 1 m! of this solution to water sample to be spiked.

-- Add 2 m] of this solution to soil samples to be spiked.

24  TCLP Spike - Add 5 ml As and Se (1000 ppm ea.) and 25 ml Pb and Cr
(1000 ppm ea.) to a 100 ml volumetric flask and bring up to volume with 1%
nitric acid.

-- to TCLP sample add 1 ml of TCLP spike solution, 1 ml stock Barium (1000
ppm) solution and 50 ul of silver stock solution (1000 ppm.).

PROCEDURE :
3.1 Water (Method 200.7 and 3005 for Total Recoverable)
3.1.1 Transfer 50.0 ml of well mixed sample to a beaker, add 1.0 ml conc. HNO3
and 2.5 ml conc. Hcl.
3.1.2 Cover with a watch glass, place on 2 hot-plate adjusted to 85 C, reduce
volume to about 15 ml (DO NOT BOIL).
3.1.3 Remove fro heat, allow to cool, dilute with DI to 50.0 ml.
3.2 Water (Method 3010 for Total Metals except Silver and Antimony)

3.2.1 Shake sample and transfer 50 ml to a clean, acid washed 100 ml beaker.
Add 1.5 m] of conc. nitric acid.

3.22 Cover with a watch glass and heat to approximately 95° C, reduce volume
to about 10 ml. Do not allow the samples to boil or go to dryness. Allow
the samples to cool, add 3 ml conc. HNO3, heat with additions of
acid until digestate is light in color, reduce volume to about 5 ml but do

not allow to go dry, cool, add 5.0 ml 1:1 Hel, cover and reflux for 15
minutes

3.2.3  Adjust the final volume to 50.0 m! with DI water using volumetric
glassware and transfer to a 50 ml polypropylene tube until analysis.

3.3 Water (CLP L.MO 4.0) '

3.3.1 Shake sample, transfer 50 ml to beaker, add 1.0 ml of 1.1 HNO3 and
5.0 ml 1:1 Hel, cover with watch glass and heat at 92 C to 95 C for
two hours or until volume is about 15 to 20 ml. Do not allow to boil.

3.3.2 Cool, filter, adjust volume to 50.0 ml with DL

3.4 Water (3030 C) _
+3.4.1 Transfer 100 ml of sample to 150 ml beaker, add 5 ml of 1:1 HC], heat on

hotplate at 95 C for 15 minutes. '

4
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3.4.2 Cool, filter through 0.45 um membrane filter, adjust final volune to 100
ml with DL Extract is ready for analysis.
3.5  Sediment, Sludges, Soils ahd Feeds (Method 3050 and CLP ILMO 4.0)
3.5.1  Accurately weigh approximately } gram of sample into a 100 ml beaker.
b If the sample 1s not homogeneous, a representative portion should be
taken. '
3.5.2  Add 10 ml of 1:1 nitric acid, mix and cover with a watch glass. Reflux the
" sample at approximately 95° for 10 to 15 minutes without boiling.

3.5.3  Allow the sample to cool and add 5 m! of concentrated nitric acid.
Replace the watch glass and reflux for 30 minutes. Do not allow the
volume to drop below 5 ml while maintaining a covering of the beaker
bottom.

3.5.4  Allow the sample to cool and add 2 ml of DI water and 3 mi of 30%
hydrogen peroxide. Cover with watch glass and heat the sample until the
effervescence subsides and allow to cool.

3.5.5 Continue to add peroxide in 1 ml aliquots until the effervescence is
minimal and the appearance of the sample does not change. No more than
10 mi of peroxide should be added. '

3.5.6  Add 5 ml of concentrated HCI and 10 m! of water, return the covered
beaker to the hot plate and reflux for an additional 15 minutes without
boiling. Cool and dilute to 100.0 m! with DI. Remove particulate prior
to analysis by filtering through No. 41 Whatman or equivalent.

NOTE: do not use Hel for feeds or for samples analyzed by GFAA

QUALITY CONTROL

4.1 A blank should be digested with each batch of no more than 20 samples.
4.2 One sample of each batch should be spiked along with a spike duplicate.
43 Al final dilutions should be in class A glassware.

4.4 All glassware must be acid cleaned and DI rinsed prior to each use.
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DIGESTION - MEICROWAVE

SCOPE AND APPLICATION

This digestion procedure is suitable for water samples, mobility-procedure exiracts,
wastes that contain suspeded solids and soils for analysis by FLAA, GFAA and ICP. The
procedure uses a hot-acid leach for determining the following metals: SW-
846:Aluminum, Antimony, Arsenic (non FLAA), Barium, Beryllium, Cadmium,
Calcium, Chromium, Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Molybdenum,
Nickel, Potassium, Selenium (non FLAA), Silver if <0.1 mg/L, Sodium, Thatlium,
Approved for the following NPDES metals by ICP: Aluminum, Antimony, Arsenic,

Barium if <0.5 mg/L, Cadmium if <0.5 mg/L, Chromium, Copper, Iron, Lead if <0.4 g/L,
Manganese, Nickel, Selenium and Zinc.

SUMMARY OF METHOD

A closed digestion vessel heated by microwave radiation is used. 45 mi of agueous
sample plus 5 ml nitric acid or 0.5 g of soil plus 10 m! nitric acid is used for digestion.

INTERFERENCES
3.1 High levels of organics may require dilution to prevent over pressurizing the vessel.

INSTRUMENTATION
4.1 Microwave, commercial analytical, 1200 W nominal, CEM.

REAGERNTS
5.1  Nitnic Acid, conc., reagent grade, commercial.
5.2 Hydrochloric Acid, conc., reagent grade, commercial. -
Note: reagent blank and method blank must be less than MDL's.

SAMPLE COLLECTION, PRESERVATION AND HANDLING
6.1 Collect in clean, metal free, plastic containers.
6.2 Ageous samples must be acidified to a pH < 2 with nitric acid.

PROCEDURE

7.1 Clean teflon liners using dilute nitric acid followed by DI rinse. Note: high
concentrations may require more aggressive cleaning using hot 1:1 HCl followed
by hot 1:1 HNO, and DI rinse. '

7.2 Dry liners and place in microwave reaction vessel.

7.3 <Transfer sample, 45.0 ml if water or 0.5 g is solid, and add acid as follows:

NPDES 3 ml 70% HNO3, 2 m} 37% HCl

A
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SW-846 ~ 5 ml conc. HNO3 for water 10 m] conc. HNO3 for solids
Weigh each liner and record.

7.4  Place teflon pressure-ported top and reaction vessel cap each with new rupture
membrane on vessel and tighten lightly (finger tight).
NOTE: Place pressure sensor top on mest contaminated sample.
7.6 Place sealed vessels in carousel. Attach vent tubes to center collection vessel and
pressure sensing line to transparent tube valve. Open valve. Fully seat carousel
‘ in microwave. Blanks must be used to fill carousel and balance power input.
7.7 Recall appropriate method from menu (F3). Load (F1) method.
NOTE: program per manufactuers recommendation to achieve the following
conditions: Water - to 160 C =/- 4 Cin 10 min, 165-170 C for 10 min.
Soil - to 175 C in less than 5.5 min, 170-180 C for remaining
10 minutes.
7.8 Start method (F4).
7.9  Record final pressure reached on batch sheet. Confirm correct temperatures
achieved. .
7.10  Close transparent valve and detach pressure sensing line on side farthest from
reaction vessel.
7.11 Remove carousel and allow to cool for about 10 minutes.
7.12  Slowly open pressure valves on all vessels. Use caution.
7.13  Remove caps. Reweigh liner, record, if change in weight > 10% redigest sample.
7.14  Adjust soils to final volume with DI water.
QUALITY CONTROL
8.1 Each vessel requires new rupture membrane for each digestion.
8.2  Repeat digestion if membrane ruptures, alarm will sound, or if weight
change exceeds 10 %.
8.3  Runa blank, spike, and duplicate with every batch.
8.4  Soak teflon liners in dilute nitric acid overnight.
8.5  Wear safety equipment when venting reaction vessels.
8.6  Useextreme caution when digesting crganics. See supervisor.
8.7  Calibrate semi-annually microwave energy using the manufacturers programmed
procedure. Power (watts) = (OT oC) (34.86). Calibrate with a full carousel.
REFERENCES
91  SW-846 Method 3015 Rev. 0, Sept. 1994
9.2 SW-846 Method 3051 Rev. 0, Sept. 1994

9.3  HNPDES 40 CFR Part 136
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METHOD 8270
EXTRACTABLE ORGANIC ANALYSIS (SEMI-VOLATILE) GC/MS

SCOPE AND APPLICATION
This procedure is used to determine the concentration of semi-volatile organics in
aqueous and various liquid and solid wastes by GC/MS. 1t is applicable to neutral,

acidic and basic compounds soluble in methylene chloride and able to be
chromatographed.

SUMMARY OF METHOD
Samples are extracted with methylene chloride, concentrated and analyzed using

capillary columns. Selected ions are quantitated with by the internal standard method.
This method is suitable for most neutral, acidic and basic extractable organics.

INTERFERENCES

3.1 Any organics soluble in MeCl2 may interfere. Use appropriate cleanup to minimize
interferences.-

3.2 Contamination due to carryover can oceur if high concentrations are found.

Clean/replace injector liner or clip column, check with blanks, repeat samples if
necessary. :

APPARATUS AND MATERIALS

4.1 Gas Chromatograph/Mass Spectrometer - HP-MSD, gas chromatographs are HP-
5890-11.

42 Column: RTX-5MS capillary, 30 m x 0.25 mm, 0.25 um film or equivalent.

REAGENTS :

5.1  Methylene Chlonide - Pesticide grade or equivalent, commercial source.

5.2  Stock Standard Solutjons - Stock standard solutions may be prepared on a
weight/volume basis using pure standard material, or may be purchased directly
as certified solutions, i.e. Ultra, Supelco, etc. Store at -10 C. Good for 1 year.

53 Working Standard Solutions - Working standard solutions should be diluted from
the stock standard solutions to give a working standard solution at concentrations
0f 2.0, 10.0, 20.0, 50.0, 80.0 and 100 ug/ml. The internal standard solution

should be constant at 40 ug/ml for quantitation purposes in 20 % carbon disulfide.
Store at 4 C. Good for 1 week. '

5.4 Synthetic Soil, Sea Sand, precleaned, commercial source.
5.5  Internal Standard Solution— the following are used: 1,4-dichlorobenzene-d4,
-napthalerie-d8, acenapthene-d10, phenanthrene-d 10, chrysene-d12 and perylene-
d12. Prepare at 4000 ug/ml by using 0.2 g each diluted to 50 ml with MeCi2 in 20

A
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% CS2. Use 10 ul per 1.0 ml extract for a 40 ng/ul standard. Store at—10 C or
less.

5.6  Tuning Standard — prepare a 50 ug/ml mix containing DFTPP, 4,4-DDT,
pentachlorophenol and benZidine: Store at —10 C or less.

5.7  Surrogate Standard — the following are used: phenol-d6, 2-fluorophenol, 2,4,6-
tribromophenol, nitrobenzene-d5, 2-fluorobipheny!l and p-terphenyl-di4. Prepare
each at 100 ug/ml in acetone. Use 1.0 m} per sample added prior to extraction.

SAMPLE COLLECTION, PRESERVATION AND HANDLING
6.1 Collect aqueous samples in 1L amber glass containers with a teflon-lined screw cap.

Refrigerate. Extract within 7 days. Analyze extract within 40 days. Store extract at —
10 C 1n the dark.

6.2 Collect so1l/solid samples in a 4 or 8 oz. glass jar with teflon-lined screw cap.
Refrigerate. Extract within 14 days. Analyze extract within 40 days. Store extract at
—10 C in the dark.

PROCEDURES

7.} Tuning - The GC/MS system must be tuned every 12 hours to meet the
established criteria for ion abundance of decafluorotriphenylphosphine (DFTPP),
DDT breakdown, response and tailing for benzidine and pentachlorophenol.

MASS ION ABUNDANCE CRITERIA

51 30 - 60% of mass 198

68 <2% of mass 69

70 <2% of mass 69

127 40 - 60% of mass 198

197 <1% of mass 198

198 Base peak, 100% relative abundance
199 5 - 9% of mass 198

275 10 - 30% of mass 198

365 >1% of mass 198

441 Present but less than mass 443
442 >40% of mass 198

443 17 - 23% of mass 442

Load the GC with the tune standard solution and the appropriate descriptor to meet the
following conditions:

Initial ¢emp. = 200 C for 1 min., ramp at 26 C/min to 250 C for 3 min.

Inject 1.0 ul (50 ng) tuning standard and begin data acquisition. Display the

-
Sk
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chromatogram at the conclusion of the acquisition and list the mass data for the
spectrum of DFTPP. DDT breakdown to DDD and DDE must be less than 20 %
and benzidine and pentachlorophenol response should be normal with no visible
tailing. If all of the specified criterla are met, generate a hardcopy of the
spectrum, the mass abundance data and the parameters under which the scans
were acquired. This data is filed in the QC file for documentation. If the relative
abundances of the mass peaks do not conform to the required criteria, enter the
tuning program of the data system and retune using autotune or manually

using the reference compound FC-43. Repeat the tuning procedure. If the
system is still not performing to the required specifications, corrective

actions such as cleaning the source and analyzer, replace liner, clip column

or re-calibrating the mass range is required.
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Initial Calibration - At least a five point calibration curve for all analytes of
interest is required before sample analyses can begin. Program the GC to run the
following: .

Initial temp. = 45 C for 1 min., initial rate at 30 C/min., temp. 2 =160 C

Yor 0 min., rate 2 = 8.5 C/min. to 320 C for 4 min.

Analyze each of the standards and generate an appropriate quantitation report of
each analysis. Calculate the mean RF and RSD for each target. The RSD should
be less than or equal to 15 for each target. If the RSD is greater than 15 hinear
regression is needed, the corellation coefficient must be at least 0.99. The RSD

for each CCC must be less than or equal to 30. The 13 CCC compounds used are
shown below:

Base/Neutral Fraction Acid Fraction
Acenaphthene 4-Chloro-3-methylphenol
1,4-Dichlorobenzene 2,4-Dichlorophenol
Hexachlorobutadiene 2-Nitrophenol
diphenylamine Phenol
Di-n-octylphthalate Pentachtorphenol
Fluoranthene 2.,4,6-Trichlorophenol
Benzo(a)pyrene

Calculate the RF for the 4 SPCC compounds: N-nitroso-di-n-propylamine,
hexachlorocyclopentadiene, 2,4-dinitrophenol, and 4-nitrophenol. The RF must
be greater than or equal to 0.05. Evaluate RT, the RRT of each target should be
within 0.06 RRT units. If the initial calibration fails to meet the above
criteria, corrective steps should be taken and documented in the maintenance
manual and the calibration procedure repeated. '
Daily Calibration - After the initial calibration has been successfully completed, a
daily calibration standard should be analyzed at a concentration of 50 ug/ml every
shift (12 hours). Set the GC to run the temperature program previously described
and inject 1.0 ul of the 50 ug/ml standard. After the acquisition has completed,
quantitate the standard and generate the response factors for each analyte. The
response factors for the 4 SPCC compounds must be at least 0.05, the % RSD for
the 13 CCC compounds must less than or equal to 20. If these requirements are
not met, repeat the analysis of the daily calibration standard. Ifthe values for the

check compounds are still outside the regulatory limits, a new calibration curve
must be established.
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Sample Analysis’

7.4.1 Sample Data Acquisition - After the relevant performance criteria have
been completed and accepted, sample analysis can begin. Analyze 1.0 ul
of the sample extract after adding 10 ul of internal standard solution.
Acquire the mass spectral data and generate a quantitation report for each
sample.

7.4.2  Data Analysis - The recovery and RT of the internal standards is checked
to determine if the RT is within 30 seconds and recovery within —S0 % to
+100 % and that the surrogate standards are within historical limits. If
any of the standards are outside the acceptable limits, reanalyze the
sample. If the values remain outside the QC limits, corrective action
must be taken. If the recovery of all standards is within the specified
range, the concentration of each analyte detected is examined to ensure
that they are within the calibration range of the instrument as established
by the initial calibration curve. If any analyte is outside the calibration
range, appropriate dilutions should be analyzed to bring these values into
the working range of the instrument (i.e., <100 ug/ml).

e

QUALITY CONTROL

8.1

8.2

8.4

Method Blank - A method blank should be extracted with every batch of
samples, not to exceed 20 samples per batch. The method blank should be
analyzed prior to the reporting of any sample data to confirm that the system is
free from any contamination. The method blank should not contain any analyte
of interest at a level greater than the PQL for that analyte. If any analyte is
detected at a level exceeding the PQL, re-analyze the blank.. If the

contamination is persistent, ali samples in the batch must be re-extracted.
Surrogate Recovery - The limits for surrogate recovery (%) are updated quarterly
(see QA manual for specific limits). If any surrogate falls outside the required
recovery limits, the sample must be re-extracted and re-analyzed. If the
surrogates are still outside limits, the data should be flagged.

Matrix Spike/Spike Duplicate - a matrix spike and matrix spike duplicate
should be extracted with every batch of samples. The percent recovery and RPD
1s compared to the acceptance criteria (LIMS historical). If any analyte fails this
criteria, a QC check sample or LCS containing that analyte should be checked. If
the recovery of the QC check standard is within acceptable levels, the data for the
associate samples should be reported with notation of the failed matrix spike. If
the recovery of the QC check standard does not meet the required limits, find and
Lorrect the problem and re-analyze all of the associated samples.
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8.5 Calculations

8.5.1 Response factor = (area unk. x conc. IS) / (area IS x conc. unk.)
8.5.2 Mean RF = sum of RF of each calib. level / number of calib. levels
RSD = (std. dev.)(100% / mean RF

8.5.3 % Difference = (mean RF - RF of cal. verif. std.)(100) / mean RF
8.5.4 Fmal concentration, ug/ml or ug/g =

(quant. value)(dilution){extract vol, ml) / initial vol., mlor g

REFERENCES
9.1 USEPA SW846, Mcthod 8270 C, Rev. 3, Dec. 1996
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EXTRACTION, BNA/PEST/PCB (SOIL)

REFERENCE .
1.1 SW-846, Method 35504
12 SW-846, Method 3620
1.3 SW-846, Method 3540 (Required for Organophosphorus Pesticides)
REAGENTS
2.1 Sodium sulfate, ACS grade, commercial.
2.2 Methylene chlonide, pesticide grade, commercial
2.3 Acetone, pesticide grade, commercial.
2.4 Hexane, pesticide grade, commercial.
25 Alumina, neutral, commercial.
26 Acetonitrile (MeCN), HPLC grade, commercial source.
PROCEDURE {3550 - Sonication)
3.1 Weigh accurately about 30 grams of soil into a 400 ml beaker, dry the sample by
adding 60 g sodium sulfate. Mix the sample well to a free-flowing mixture.
3.2 " Add the appropriate surrogate or spike and add about 100 m! of MeCi2.
3.3 Submerge the beaker down to the solvent line in ice water,
34 Tune the horn, place probe tip 1/2 inch below solvent surface and sonicate the
~ sample at a setting of 10 for 3 minutes using 50% pulse cycle. Decant the sample
through a funnel containing sodium sulfate into a flask if layers are detected.
3.5  Repeat extraction two more times and pour the extracts into a K-D with 3-ball
Snyder column apparatus for concentration.
3.6 Concentrate the extracts to less than 10 ml, rinse K-D with 10-20 m} MeCl; then
bring to a final volume of 10.0 ml with MeCl,. .
3.7  OPTIONAL - For pesticide/PCB's remove 1.0 ml of the concentrate, add 5 ml of
hexane, and concentrate to 1.0 ml using a micro Snyder column.
3.7.1  Wet Florisil column by passing 1 ml hexane/acetone (8:2), add extract to
the top of a column containing 2.5 g of Florisil. Elute with 10 ml
‘hexane/acetone. Concentrate to 1.0 ml using a micro Snyder column.
NOTE: Do not allow Florisil to go dry during clean-up.
NOTE: For PBC only elution with hexane only is acceptable.
3.8 The remainder of the concentrate from step 3.6 is concentrated to 1.0 ml and
transferred to a screw capped vial (BNA fraction).
SNOTE: If BNA is not requested, archive 9.0 ml concentrate.
3.9

For Pah only extract at ph=7, if samples are being prepped for HPLC solvent

R
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exchange to acetonitrile. Exchange as follows:
3.9.1 Momentarily remove snyder and quickly add 4 ml MeCN, a new boiling

chip, reattach snyder and over next 15-20 minutes reduce to app. 0.5 ml,
remove K-D and ¢ool.

13.9.2 Remove snyder and rinse with app. 0.2 ml MeCN, adjust final volume 1o 1.0

mi with MeCN. Transfer to 1.8 ml vial and cap.

PROCEDURE (3540 — Soxhlet)

4.1 Discard any water layer and any sticks, leaves, rocks, etc. Reduce by grinding to
less than 1 mm diameter. Add 10 g anhydrous sodium sulfate to 10.0 g sample to
obtain a free flowing mix. Transfer to extraction thimble.

4.2 Add 1.0 ml surrogate and spike if required and assemble extractor.

43 Place about 300 ml of 1:1 MeCl2:acetone in round bottom flask. Turn ON chiller,
adjust temperature to obtain 4-6 cycles per hour, extract for 16 to 24 hours.

4.4  Tum OFF and allow to cool. Div extract by passing through 10 cm column of
anhydrous sodium sulfate, rinse and transfer extract to K-D, rinse extractor with
extraction solvent, add to K-D. Concentrate to final volume of 10.0 ml

4.5 Do not perform any additional clean-up, dilute if precipitate forms. Transfer
extract to vial, cap with teflon-lined cap, store in dark at 4 C.

QUALITY CONTROL .

5.1 A blank is extracted with each batch or 20 samples.

5.2 A matrix spike and matrix spike duplicate is extracted with each batch or 20
samples.

5.3 When preparing a spike/duplicate on  soil sample prepare a LCS using
synthetic soil. '

5.4  Store final extracts in amber vials at 4 C.
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EXTRACTION, BNA, WATER

REFERENCE "
1.1 SW-846, Method 3510°

REAGENTS

2.1 Methylene chloride, ACS grade, commercial.

2.2 Sodium sulfate, ACS grade, commercial.

2.3 Sodium hydroxide (10N) - 40g diluted to 100 ml DI water.
2.4 Sulfuric acid (18N) - 50 ml acid to 50 mi DI water.

2.5 Acetonitrile (MeCN), HPLC grade, commercial source.
PROCEDURE

.

3.1 Mark liquid volume in sample container, shake, transfer to a 2 L separatory
funnel. Adjust pH > 11 with sodium hydroxide or to < 2.

3.2 Add surrogate or spike. Rinse sample container with 60 ml of methylene chloride
and transfer to the separatory funnel.

3.3  Measure original sample volume by filling to mark with DI water and measuring
volume in graduated cylinder. Record.

3.4  Shake separatory funnel for 1-2 minutes with venting. Allow the layers to
separate for at least 10 minufes. ‘

3.5  Drain the solvent layer through a funnel containing sodium sulfate into a
flask. Repeat extraction two more times and combine extracts.

3.6  Adjust the pH to < 2 with sulfuric acid or >11 with NaOH and repeat extractions.

3.7  Combine all extracts and concentrate using a K-D apparatus with 3-ball Snyder
column to less than 1.0 ml. Rinse K-D with 5-10 ml MeCl, and attach a micro
Synder column and concentrate to less than 1.0 ml. Adjust the final volume to 1.0
ml with MeCl; and transfer to an amber screw cap vial for storage.

3.8  For Pah only extract at ph=7, if samples are being prepped for HPLC solvent
exchange to acetonitrile. Exchange as follows:
3.8.1 Momentarily remove snyder and quickly add 4 ml MeCN, a new boiling

chip, reattach snyder and over next 15-20 minutes reduce to app. 0.5 ml,
remove K-D and cool.
3.8.2 Remove snyder and rinse with app. 0.2 ml MeCN, adjust final volume to 1.0
ml with MeCN. Transfer to 1.8 m! vial and cap.
QUALITY CONTROL :
4.1  Extract one blank for each baich or 20 samples per matrix.

4.2 _Extract one matrix spike and matrix spike duplicate for each batch or 20 samples -
per matrix.
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If a precipitate or phase separation occurs after cool-down, re-dilute to 5.0 ml.
Adjust temperature of water bath to obtain concentration from 10-20 minutes.
Do not exceed. o :

During extraction if turbidity is detected the addition of 2 ml of 0.1 M EDTA
may improve recovery by chelating with metal cations.

When preparing a spike/duplicate on a water sample prepare a LCS using
in-house DI water.
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EXTRACTION, PCB (FLUFF/WIPES/OILS)

s

1.0 REFERENCE N

1.1
1.2

SW-846, Modified 3550
=~SW-846 Method 3620

20  REAGENTS

2.1
22
2.3

Hexane, Pesticide grade, commercial.
Sulfuric Acid, conc., reagent grade, commercial.
Florisil, activated at 1250 F, commercial source.

3.0  PROCEDURE

3.1

33

Fluff

3.1.1 Place 50.0 g of sample in wide-mouth jar and add 125 ml hexane. Add
surrogate. Cap, '

3.1.2 Place in mechanical shaker for 30 minutes.

3.1.3 Place in ultrasonic bath for 30 minutes.

Wipes

3.2.1 Add 10 ml hexane to sample container. Add surrogate. Seal.

3.2.2 Place in shaker for 30 minutes.

3.2.3 Place in ultrasonic bath for 30 minutes.

3.2.4 Reduce volume to less than 5.0 m] by blowing down with nitrogen. Bring
to 5.0 ml with hexane.

3.2.5 Slowly add 2 ml conc. sulfuric acid, shake, centrifuge.

Oils

3.3.1 Weight out 1.0 g oil, record weight, add 1.0 ml hexane and 1.0 ml
surrogate. Vortex.

3.3.2 Place 5.5 gflorisil ina 10 mi serological pipet and top with 0.5 ¢
anhydrous sodium sulfate. Elute column with about 50 ml hexane.
Discard.

3.3.3 Place 1.0 m! of sample to top of column and elute with 25 mi hexane

at 5 ml/min. The PCB's are in this fraction. Transfer to K-D and

concentrate to 10.0 ml with hexane. Transfer to 16 ml vial and cap with
teflon-lined cap.

40  QUALITY CONTROL

4.1

Extract one blank per batch or every 20 samples.
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42  Extract one spike and duplicate per batch or every 20 samples.
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EXTRACTION, PESTICIDE/PCB, WATER

REFERENCE o

1.1

SW-846, Method 3510

1.2 SW-846, Method 3620

1.3  EPA 600, Method 608

REAGENTS

2.1 Methylene chloride, pesticide grade, commercial.

2.2 Hexane, pesticide grade, commercial.

23 Acetone, pesticide grade, commercial.

2.4 Sodium Hydroxide (10 N) - Dissolve 40g in 100 ml DI water,

2.5  Sodium sulfate, reagent grade, commercial.

2.6 Sulfuric Acid (1:1) - Slowly add 50 ml acid to 50 mi DI water.

PROCEDURE :

3.1 Mark liquid volume in sample container, shake, transfer to 2 L. separatory funnel.
Adjust pH to 5 - 9. Add surrogate or spike if needed.

NOTE: TCLP - use 100 ml of TCLP extract, dilute to 1 L with DI water.

3.2 Rinse sample container with 60 ml of methylene chloride, fransfer to the
separatory funnel. Shake for 2 minutes with venting, allow layers to separate for
at least 10 minutes,

3.3 Measure original sample volume by filling to mark with DI water and measuring
volume in graduated cylinder. Record.

3.4 Drain the solvent through a funnel containing sodium sulfate into a clean flask.

3.5 Repeat extraction two more times and transfer the combined extracts to a K-D
apparatus with 3-ball Snyder column. Adjust position in 80-90 C water bath to
complete process within 10-20 minutes. Concentrate to less than 1.0 ml.

3.6 Remove Snyder and add about 20 ml of hexane, re-attach Snyder and concentrate
to approximately 1.0 ml.

3.7 Wet Flonsil Column with about 1.0 ml hexane/acetone (9:1), transfer extract to
top of column containing 3 g of Florisil. Elute with 10 ml hexane/acetone (9:1).
NOTE: For PCB only use hexane.

3.8 Adjust the final volume of eluate to 10.0 mi with hexane, transfer to amber vial.

QUALITY CONTROL

4.1 A blank isextracted with each batch or 20 samples.

42

A matnix spike and spike duplicate are extracted with each batch or 20 samples,
.-;’}
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FLASH POINT AND IGNITABILITY

REFERENCE

1.1 SW-846, Method 1010

1.2 SW-846, Chapter Seven (40 CRF 261.21, 49 CRF 173.3)
1.3 ASTM D4982, D93 and G515.5

REAGENTS
2.1 p-xylene (flash pt. 81 =/- 4 F), reagent grade, commercial source.

PROCEDURE
3.1 Ignitability (solids):

3.1.1 Spread about 10 g of sample in the shallow, metal test dish. Wet
starch/lodide paper and touch sample. If color changes the sample is an
oxidizer and 1§ considered ignitable.

3.1.2 Place sparking igniter adjacent to sample. Attempt ignition 3 times. The

_ sample is considered positive if it ignites.

3.1.3 If sample fails to ignite, touch it with open flame. The sample is ignitable
if it burns vigorously. Place about 10 to 20 g in tester being sure
temperature probe is under sample surface, disable stirrer, start test and
check flash at 80 F and at least every 10° F up to 200° F. Record
temperature of flash. Repeat test if flash 1s detected.

3.2 Flash Point (liquids):

3.2.1 Openthe gas valve and ignite flame on tester. Note: use of electric igniter
1s acceptable, '

3.2.2  Fill the cup to the fill line. This line is about 2/3 full.

3.2.3 Replace lid onto cup and switch stirrer on. On automated unit load US1
method and press "run" key.

3.2.4 Begin controlled heating.

3.2.5 The flame is introduced to the cup at 10° intervals or less up to 200°F.
Record value displayed if flash occurs. If flash occurs repeat test.

QUALITY CONTROL
4.1 The samples that flash are duplicated to confirm flash and temperature.
4.2 -Each batch check using p-xylene, f.p. 81°F + 4°F. Run in duplicate, record.
43  Avoid excessive drafts.
Oy
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4.4 Adjust flame of tester to a near blue color about 1/2 inch in length.

45  Correction for varying barometric pressure is not needed when using +/- 10 F,

4.6 To correct for varying barometric pressure use the following:
corrected flash point = observed flash F + 0.06 (760 - barometric pressure)

4.7  If barometric pressure is < 760 mm round up to nearest 1 F, if > 760 round down.

4.8  The automated tester automatically corrects for barometric pressure, do no
correct results manually.

49  All test must be started with a block temperature less than 80 F and a sample
temperature less than 75 F.

4.10  Clean sample cup and temperature probe between each sample by rinsing with
acetone, wiping with towel, followed by a water rinse to remove acetone and
gently blotting dry with clean cloth.
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METHOD 8151 A
HERBICIDES - CHLORINATED BY GC-ECD

SCOPE

1.1 This method describes the anai'ysis of derivatized chlorinated herbicides by capillary
colymn gas chromatography with ECD. It applies to aqueous, soil and waste
matrices. Samples are extracted with diethyl ether and then derivatized with
diazomethane.

INTERFERENCES
2.1 Most interferences are due to coextractable organics like chlorinated acids.

REAGENTS

3.1  Hexane, Pesticide Grade, commercial source. .

3.2 Herbicide Standards (free acid and esters), Ultra (HBM-8150A-1, HBM-8150M-
1) or equivalent. Store in teflon-lined, amber vials at 4 C. Free acids are good for
two months, derivatives are good for one year.

3.3 2,4-Dichlorophenyl Acetic Acid (free) and Methyl ester, surrogate, Ultra (PPS-

165-1, PPS-166-1) or equivalent. Prepare a 10 ug/ml surrogate standard.

3.4 Methanol and Acetone, pesticide grade, commercial source.

PROCEDURE

4.1 TCLP herbicides, 2,4-D and 2,4,5-TP, are run isothermal on a 1.5% SP-
2250/0.95%SP-2401 packed column at 188 C, injector at 250 C and ECD at 310
C, analysis using dual capillary columns, 30 m x 0.53 mm SPB-5 and SPB--608

_ or equivalent with ECD is acceptable. No surrogate is required for TCLP.

4.2 For priority pollutant herbicides, Method 8150 only, a packed 10% OV-210
column and a temperature programmed run may be used. Use the following
temperature program: initially 125 C, hold 3 minutes, ramp at 10
C/min., final 215 C, hold 5 min.

4.3  To analyze priority pollutant herbicides, Method 8150 and/or 8151 by dual
capillary load Method 2 into either PE#4 or TP-1 GC and load "8150PE#4.met"
or "8150TREM.met" or "Herb Pe#4.met" / "HerbTREM.met" for 8151 into the
PC. The following temperature program is used: initial 110 C, hold 3 min., ramp
5 C/mn, final 260 C, hold 5 min. Set injector to 225 C and detectors to 350-375
C. Column flow rates are 7.0 ml/min, 75 ml/min make-up of Nitrogen.

Primary column - 30 m x 0.53 mm, RTX-5, 0.5 um df, Restex or equivalent.
Confirmation column - 30 m x 0.53 mm, SPB-50, 0.5 um df, Supelco or
equivalent’

44  Prepare calibration standards using herbicide free acid mix , derivatize prior to
: 2
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analysis. For spiking ue 100 ul of stock free acid standard to 10 ml final extract
volume. Prepare intermediate surrogate standard by adding 10.0 ul of 5000 ug/ml
stock free acid standard 10 10.0 ml acetone for 5.0 ug/ml standard. Use 1.0 ml
surrogate for a (.5 ug/ml concentration in the final extract.

4.5  Prepare calibration standards by diluting the stock herbicide free acid standard,

after methylation, as follows:
Cal. Std. 1 =5 ul to 995 ul hexane (conc. in mix varies, see certification for each component)
Cal. Std. 2= 10 u! to 990 ul hexane
Cal. Std. 3 =20 ul to 980 ul hexans
Cal. Std. 4 =25 ult0 975 ul hexane
Cal. Std. 5= 50 ul to 950 ul hexane

4.6 Successful calibration requires all RSD's to be less than 20, Verify calibration by
analyzing a mid-range methylated standard prepared from a different source. %D
must be equal or less than 15.

4.7  During the analysis include a check standard every 10 samples and at the end.
The standard must be within 15% or repeat all subsequent analysis after
correcting the problem.

QA/QC

5.1  Every batch or every 20 samples requires a method blank, matrix spike, matrix
spike duplicate and a laboratory control sample (LCS). Spike, 1.CS and surrogate
recovery for water should initially be 70-130% and soils 70-130% or use
laboratory statistically derived limits. If not check integration, re-analyze, re-
extract and re-analyze.

5.2 All target compounds must be below PQL. in blank.

53  Calculate results as follows:

. (area or hi of sample) (vol. of extract)
cone. (mg/L or mg/kg) = ——————w— % conc.std. x dilutien x
(area or ht. 51d) . (vol. or wi. extracted)
NOTE: integrated result replaces area sample/area std. x cone. sid. in above equation

5.4  Sample extracts must be stored at 4 C and protected from light.

5.5  Water samples must be extracted within 7 days, soils within 14 days. Extracts
must be analyzed within 40 days.

REFERENCE

6.1 SW-846, Methods 8150 and 8151 A

6.2

Standard Methods, 17th Edition, Method 6640

<
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LACHAT QUIK CHEM AUTOANALYZER PROCEDURE

GENERAL INSTRUMENT OPERATION

1.1

1.2 Shut-down - Place all lines in DI water, rinse for 5 minutes then allow all liquids
to be pumped out of the manifold. Release the pump tube cartridges tension.
Switch off the master power strip.

Computer Operation

2.1 Login Omnion and open the method you want to run.

2.2 Create your new tray and save it under a specific name.

2.3 Run the analysis by clicking on the icon "(run tray)". When the analysis 1s
complete this icon will tum from (Stop) back to (run tray).

2.4 View the calibrations and review data.

2.5  Pnntareport for your results.

DAILY MAINTENANCE

3.1  Instrument inspection - Inspect and clean surfaces on the autosampler.

3.2 Valves - Check for any blockages or improper working at start of every run. If
“there is a problem, clean ports and O-rings or replace.

3.3 Pumps - Inspect pump tubing, replace with new pump tubes as required.

Start-up

L.1.1  Tum on power strip for the autosampler, pump, and computer.
1.1.2  Install manifold, each is labeled with QuikChem method number and
name of the analyte and contains a sample loop, interference filter and

appropriate pump tubes. See Table 1.

TABLE 1
Analvte Wavelength Channel
Ammonia 630 nm ]
Chlonde 480 nm 2
Cyanide 570 nm 1
Nitrate/Nitrite 520 nm 1
Nitrite 520nm 2
Phenols 500 nm 2
Sulfate 420 nm 1
TKN 660 nm 2
Tphos. 880 nm 2

1.1.3  Reagent Water Check - Place all pump tubes in DI water, tum pump on.
Inspect manifold for leaks or air bubbles. Correct before beginning run.

S5.0.P. No. 39
REV. DATE: 12/51/96
PAGE 1 of |
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ION CHROMATOGRAPHY - ANIONS

REFERENCE .

1.1

SW-846, Method 9056, Rev. 0, 1994

1.2 'EPA Method 300 (Drinking Water), Rev. 2.1, 1993

1.3 Standard Methods 17th Ed. Method 4110 B

REAGENTS

21 Dionex AS-14 Column - Eluent stock solution: Dissolve 50.88 g sodium
carbonate and 5.04 g sodium bicarbonate in 1 L DI. To run dilute 8.0 ml of eluent
stock solution to 1 liter with DI water. Set flow rate to 1.5 ml/min. Range at 100
uS. Use 250 ul sample loop.

2.2 Fluonde, Chloride, Bromide, Nitrate, Sulfate standards, reagent grade,
commercial. Stable for one month when stored at 4 C. Diluted working standards
good for one week except for nitrite and phosphate which should fresh daily.

2.3 Nitrite (1000 mg/L): Dissolve 4.9257 g of sodium nitrite in 1 L DI water.
NOTE:Nitrite easily oxidizes, may require frequent prep. Commercial source
acceptable.

24  Phosphate (1000 mg/L; PO4-P) - Dissolve 4.3937 g of potassium phosphate
(KH2PO4) in distilled water and dilute to 1 L. NOTE: This method only gives
ortho-Phosphate, not total Phosphate. Commercial source acceptable.

2.5  Regenerant Solution - prepare 500 ml of 0.05N sulfuric acid by adding 0.7 ml of
conc. H2504 to 500 ml volumetric and diluting to mark with DL

2.6 For perchlorate use a Dionex AS-11 column and 100 mM NaOH eluant. Prepare
by diluting 8.0 g of 50% NaOH to 1 L with DI Use 100 ul sample loop.

PROCEDURE _

3.1  The instrument is turned "ON" by toggling the power switch to the "ON" position
and opening valve on air tank, The tank pressure should be about 100 psi. Set
range to 100 uS. Flow rate should be 1.5 mi/min (0.9 on pump) for anions except
perchlorate. For perchlorate flow rate should be 1.0 ml/min (0.6 on pump).

3.2 Conductivity reading should stabilize in about 5 minutes, adjust to 2.0.

3.3 Verify calibration by injecting the mid-range standard. %D must be less than 10
or correct problem/recalibrate.

3.4  Recalibrate by preparing a four point calibration curve i.e. cal = 1, using specified

anion standards. Calculate and record linear regression and correlation coefficient

Jor each anion.
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STANDARD CONCENTRATIONS

ANION  STD.1(mg/l) * STD.2 (mg/ly STD.3 (mg/l) STD.4 (mg/l)

F 0.1 1.25 2.5 5.0
T Cl 1.0 5.0 10.0 20.0
NO2-N 0.1 1.25 2.5 5.0
Br 1.0 6.25 12.5 25.0
NO3-N 0.1 1.25 25 5.0
SO4 5.0 10.0 20.0 40.0

For perchiorate the low standard should be 0.7 ug/ml to 7 ug/ml. Three points are
acceptable. Use perchloric acid for primary standard (69 %).

Verify calibration with 2 mid-level second source standard or different lot. %D
must be 10 or less or recalibrate.

Filter water samples through 0.45 um filter, GPH Acrodisc 13 or equivalent,

for soils prepare a 1:10 dilution with warm DI water and mixed for 10 minutes,
allow to settle and filter supernate, inject samples using the same technique as for
the blank and standards.

The instrument is shut down by toggling the power switch to the "OFF" position
and closing the valve on the air tank.

CALCULATIONS

4.1 Water - anion concentration is read directly off the integrator,
Multiply result by any dilution used.

42 Soils/Solids - anion concentration is read directly off integrator. Multiply
by 10 and any additional dilution.-

QUALITY CONTROL

5.1

53

5.4

5.5

A blank taken through entire prep procedure is run for each sample batch, target
anion must be less than PQL.

One sample 1n every ten is duplicated and one matrix spiked/matrix spike
duplicate for each sample batch not to exceed 20 samples. %RPD less than 20.
A mid-point verification standard and blank is analyzed at the beginning, after
every 10 injections, and at end of sequence. If %D greater than 10 repeat
subsequent samples.

MBDL's must be run every 6 months. Analyze seven consecutive replicates of Std.
<1, calculate MDL by multiplying standard deviation of replicates by 3.14.

]
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METHOD 7470/7471/245
MERCURY - COLD VAPOR (LEEMAN PS-200)

SCOPE AND APPLICATION =
This procedure 1s suitable for the determination of mercury by cold-vapor atomic
absorption in aqueous wastes, mobility-procedure extracts, ground water and solid-

sludge samples.

SUMMARY OF METHOD

The cold-vapor technique is based on absorption at 253.7 nm. Mercury is reduced to its
elemental state and aerated in a closed system. Absorbance is a function of
concentration. Typical detection limit is 0.0002 mg/L. and 0.1 ug/g.

APPARATUS AND MATERALS
3.1 Leeman Mercury Analyzer

INTERFERENCES
4.1 Potassium permanganate and hydroxyamine sulfate minimizes interference from
sulfide and chloride.

4.2 Certain volatile organics may cause interference, if suspected, purge and analyze
without adding reagents.

REAGENTS

5.1 Sulfunc acid, conc., ACS grade, commercial source.

5.2 Nitric acid, conc., ACS grade low mercury, commercial source.

5.3  Stannous chloride - Dissolve 100 g of stannous chloride in 1000 ml in 5% HCL.
Stir continously during use.

5.4 12% sodium chloride - 12% hydroxylamine sulfate - Dissolve 120 gm of NaCl -
and 120 gm of hydroxylamine sulfate in 1 liter DI water. '

5.5  Potassium Permangate (5 %) - dissolve 50 g in 1000 m! DI water.

5.6  Potassium persulfate (5 %) - Dissolve 50 g of potassium persulfate in 1000 m1 of
DI water.

5.7  Aqua-Regia - prepare immediately before use, add 3:1 conc. HCL to conc. HNQO;.

5.8  Mercury Stock Standard (1000 mg/L), certified, commercial source.

5.9  Mercury Working Standard (1.0 mg/L) - Dilute 0.05 ml stock to 50.0 m! with 5 %

HNO3.
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SAMPLE COLLECTION, PRESERVATION AND HANDLING

6.1 Mercury free plastic or glass containers are suitable.

6.2 Aqueous samples must be acidified to pH < 2 using HNO3. Maximum holding time
is 28 days. '

6.3 Noh-aqueous samples shall be refrigerated and analyzed as soon as possible.

PROCEDURE
7.1  Digestion Procedure ‘ ,
7.1.1 Waters - Prepare calibration standards of 5.0 (0.25 ml), 2.0 (0.1 m}), 1.0
(0.05 ml}, 0.5 (0.025 mi), 0.2 (0.01 ml) and 0.0 ug/l mercury in 50 ml of
5% HNO3. Transfer 30 ml of standards, samples and QC samples in 50 ml
polypropylene centrifuge tubes. Add 0.75 ml conc. nitric acid, 1.5 ml
conc. sulfuric acid, mix, add 4.5 ml of 5% KMNQ,, mix, let stand for 15
minutes. Add additional permanganate until purple color persists. Add 2.4
mi of potassium persulfate and heat for 2 hour in a water bath
maintained at 95° C. Cool and add 1.8 ml of sodium chloride-
hydroxylamine sulfate solution. Additional hydroxyamine solution may
be needed to complete decolorization. The sample is ready to be
analyzed. All samples and standards must contain same volume of
reagents. Analyze all samples and standards in duplicate. Report average.
7.1.2 245.5 CLP-M (SOIL) - Prepare calibration standards of 5.0 (0.5 ml), 2.0
(0.2 ml), 1.0 (0.1 ml), 0.5 (0.05 ml), 0.2 (0.02) and 0.0 ug/l of mercury.
Weigh a representative 0.2 g portions of wet sample and place in the
bottom of a 50 ml polypropylene centrifuge tube. Add 10 m! DI water,
add 5 m! of conc. sulfuric acid and 2.5 ml of conc. nitric acid mixing after -
each addition. Heat for 2 minutes in a water bath at 95° C. Cool, add 50
ml DI water, add 15 m] potassium permanganate and 8 ml of potassium
persulfate. Mix and place in the water bath for 30 minutes at 95 C. Cool,
add 6 m! or sufficient amount of sodium chionde-hydroxylamine sulfate
to decolorize. Pour reduced sample in 100 ml volumetric flask and fill to
mark with DI water. Samples are ready for analysis. Analyze ail samples
and standards in duplicate, report average. Report as dry weight.
7.1.3 SW-846 Method 7471 (SOIL) - Prepare calibration standards of 5.0 2.0,
1.0, 0.5, 0.2 and 0.0 ug/l of mercury. Weigh three randomly selected 0.2 g
_portions of sample and place each in the bottom of a 50 ml polypropylene
centrifuge tube 1e. 0.6 g total. Use 0.2 g for feeds. Add 5 mi of DI water
- and 5 ml of aqua regia. Heat 2 minutes in a water bath at 95° C. Cool,
then add 10 ml DI water and 15 ml of potassium permanganate solution to

.
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each sample. Mix and place in water bath for 30 minutes at 95° C. Cool,
add 6 ml or sufficient amount of sodum chioride-hydroxylamine sulfate to
decolonze, transfer*reduced sample to a 100 ml volumetric flask fill to
mark with DI water. Samples are ready for analysis. Analyze alt samples
and standards in duplicate, report average.

GENERAL INSTRUMENT OPERATION

7.2.1

7.2.2

7.23

7.2.4

Computer Start-up - Press the MENU key and type "T" then "4", the instrument
will turn on and go through a warm-up period. It will ﬂash "Instrument ready” on
the screen.

Calibration - Put the appropriate standards for the method selected in the standard
rack. Press the MENU key and type STANDARD 1-6, 1 REPLICATE, the
instrument will begin calibration. After the standards have been run, go back to
main menu and select calibration. The new curve be displayed, if its correlation
coefficient >0 .995 then type "A" and the new curve will be stored.

Running Samples - From the main menu, select "AUTOSAMPLER" and then
"RACK" entry. Enter rack name, the sample ID into the appropriate cup position.
Retumn to the main menu, select AUTOSAMPLER and then SET- UP. Type the
rack number to be un (1 or 2), then type the begin cup number and the end cup
number. To begin the run press F8, the instrument will begin the sequence.
Shut-down Procedures - Press the MENU key, type "T" then "6", press enter.

Turn off the power to the lamp if the instrument will not be used for 24 hours or
longer.

QUALITY CONTROL

8.1

8.2

8.3

8.4

8.5

Calibration should consist of six points with a correlation coefﬁment >0995. A

calibration curve must be made for every hour of continuous operation.

Calibration Verification - A verification standard made from different source

must be run immediately after calibration. Standard should fall within 10% of

true value or recalibrate.

Continuing Calibration - Every ten samples a blank and mid-level standard should

be analyzed and fall within 10% of true value. If not, correct problem, recalibrate

and rerun all affected samples.

A blank and LCS should be analyzed every batch of no more than 20 samples. A

spike and spike duplicate should be analyzed every batch or every ten samples.

Spike recovery is 85-115 % with an RPD of <20. If recovery is outside limits then
-the method of standard additions must be used.

Calculate soil concentration as follows:
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(avg. ug/L from cal. curve)(0.1 L)(dilution)
ug/g =

wet or dryWt. in g
8.6 Water concentration , mg/L = (avg. result from cal. curve,ug/L)(ditution) / 1000

8.7 Dilution test, for every batch select one sample containing mercury at least 25 times
the detection imit and make a 1: 5 dilution and reanalyze. Agreement should be
within 10 %. If not, use standard additions. If all samples are below 10 times the
detection limit then use perform spike recovery. Recovery should be 85 - 115 % or
use standard additions.

8.8 For standard additions use the single point method. Take two 1dentical aliquots
(Vx), to the first labeled A add a known volume (Vs) of known concentration (Cs).
To the second aliquot labeled B add the same volume (Vs) of solvent. Analyze both
A and B. Calculate unknown concentration (Cx) as follows:

Cx = (Signal B)(Vs)(Cs) / (Signal A - Signal B)(Vx)

90 REFERENCE o
9.1 Method 245.2 and Method 245.2 CLP-M (automated cold vapor)

9.2 Method 245.5 and Method 245.5 CLP-M (automated cold vapor)
9.3 SW-846 Method 7470
9.4 SW-846 Method 7471
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METHOD 6010/200.7
METALS - ICAP

SCOPEAND APPLICATION

"This method uses ICP-AES to measure metals in liquids and solids. It is suitable for the
following metals: aluminum, antimony, arsenic, barium, beryllium, boron, cadmium,
calcium, chromium, cobalt, copper, iron, lead, lithium, magnesium, manganese,
molybdenum, nickel, phosphorus, potassium, selenium, silica as silicon, silver, sodium,
strontium, thaliium, tin, vanadium and zinc. All matices including water, TCLP extracts,
organic wastes, soils, studges, sediments and other wastes require digestion prior to
analysis.

SUMMARY OF METHOD

Prior to analysis samples are acid digested/solubilized. The sample is drawn into a spray
chamber, nebulized and ionized in a plasma. Element specific characteristic emission
spectra is measured by optical spectrometry. Line intensity is related to concentration.
Background correction is used for low-level detection.

INTERFERENCES

3.1 Background and stray light are compensated for by background subtraction
adjacent to peak. Exact location determined by complexity of spectrum adjacent to
peak of interest.

3.2 Spectral overlap may be corrected for by using an alternate wavelength or by use of
interelement correction factors. The correction factors must be evaluated for each
instrument since the intensities will vary,

3.3 Chemical interferences are not normally significant. Highly dependent on matrix.

3.4 Memory effects occur when analytes from previous sample contribute to signal.

Suitabie rinse time should be used. At least 60 seconds is required.

APPARATUS AND MATERIALS .

4.1 ICP-AES Jarreli-Ash Trace with data aquisition software.
4.2 ICP-AES Jarrell-Ash 9000 with data aquisition software.
4.3 Argon gas, high purity, commercial source.

REAGENTS
5.1 Reagent water, Type I1, in-house DI or commercial, targets less than MDL.
5.2 Nitric and hydrochloric acid (conc.), high purity, commercial source.
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Dilution Acid (waters) - dilute stock standards using 2 ml of (1:1) nitric acid and
10 ml of (1:1) hydrochloric acid per 100 ml DI water.

Soils - dilute 5 mi conc. nifric acid to 100 ml with DI water for a 5 % solution.

Calibration blank (ICAL-B) - Prepare by acidifying reagent water to the same
concentration of acids found in the standards and samples. For ICAL-B, add 5.0
ml of trace metal grade Nitric acid per 100 mt of water.

ICAL-1 - Dilute 200 ul of SPEX stock ICAL-1 solution to 200 ml 5% Nitric acid
solution. This solution contains 5 ppm of Sodium, Calcium, Magnesium and

Potassium.

ICAL-2 - Dilute 2.0 ml of SPEX ICAL-2 stock standard to 200 m! of 5% Nitric

acid solution. This solution contains 4 ppm Nickel, 2 ppm Zinc, 1.5 ppm

Manganese, 1.0 ppm Silver, and 1.0 ppm Chromium.

NOTE: standard must be stored in dark bottle or in dark location.

ICAL-3 - Dilute 2.0 ml of SPEX ICAL-3 stock standard to 200 ml of 5% Nitric
acid. This solution contains 5 ppm Cobalt, 5 ppm Vanadium, 2.5 ppm Copper,
and 0.5 ppm Beryllium.

ICAL-4 - Dilute 4.0 ml of SPEX ICAL-4 stock standard to 200 mi of 5% Nitric

acid solution. This solution contains Arsenic and Thallium at 2.0 ppm and

Cadmium, Lead and Selenium at 1.0 ppm.

ICAL-5 - Dalute 500 mi of SPEX ICAL-5 stock standard to 200 m! of 5% Nitric
acid solution. This solution contains Antimony at 1.5 ppm.

ICAL-6 - Dilute 1.0 mt of SPEX ICAL-3 stock standard to 200 ml of 5% Nitric
acid solution. This solution contains 5 ppm Iron, 10 ppm Barium and
Aluminum.

ICAL-7 - Dilute 0.2 ml of individual 1000 ug/m! stock standards of Strontium,
Tin, Titanium, Molybdenum, Lithium, Bismuth and Boron with 5 % nitric acid to

200 mi for a 1.0 ug/ml each standard. ,

INTERFERENCE CHECK SOLUTIONS (ICSA, ICSAR) - Dilute 20 m! of
SPEX INT - Al, which contains the interferents and 2 ml of INT-B! and INT-
B2, which contains the analytes to 200 ml with 5% Nitric acid. Dilute 20 ml of
SPEX-INT-AT to 200 m! with 5% Nitric Acid.

CONTRACT REQUIRED DETECTION LIMIT STANDARD (CRDL) -

Dilute 200 ul of SPEX contract required detection limit stock standard to 200 ml

with appropriate dilution acid. This solution contains the elements at the required

detection limit.
All working standards are acceptable for use for one month. Any standards
sontaining:-Silver must be stored in dark bottles or in a dark location.
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5.15 Internal standard solution, 5.0 ug/ml Yitrium — dilute 5.0 ml of 1000 ug/m! stock to
1 L with DI water containing 50 ml conc. nitric acid.
6.0  SAMPLE COLLECTION, PRESERVATION AND HANDLING
6.1 All aqueous samples should be collected in plastic and acidified with HNO3 to a
pH < 2.0. Analyze within 6 months.
6.2 Solid samples should be collected in 4 oz. glass jars. Analyze within 6 months.

7.0  PROCEDURE
7.1 ICP-AES Model 61-E
7.1.1 Computer start-up - Turn on the power to the printer, CRT and computer. The
software will load and a menu will appear. Choose required item number,
7.1.2 Spectrometer start-up .
7.1.2.1 Flip the argon toggle switches for the torch and sample argon supplies.
7.1.2.2 Aspirate DI into the nebulizer. Turn on the peristaltic pump.
7.1.2.3 Confirm that the automatic power control is in the manual position
and the forward power knob is rotated fully counter-clockwise. Press
the button for "RF Generator” power.
7.1.3 Plasma Ignition
7.1.3.1 After the argon has been flowing for five minutes, turn off the pump
and sample argon flow using their toggle switches.
7.1.3.2 Increase the forward power to 0.5 KW and press the ignitor button.
7.1.3.3 While holding down the ignitor button, slowly increase the power until
the plasma ignites with an audible pop. Release the ignitor.
7.1.3.4 Turn on the sample argon flow and re-start the sample pump.
7.1.3.5 Turn the power control to "ON."

7.1.3.6 Turn the forward power control fully clockwise. It should read 1.1 KW.
7.1.4 Shut Down

7.1.4.1 Press the "RF OFF" button to extinguish the plasma.
7.1.4.2 Allow distilled water to pump for 5-10 minutes.
7.1.4.3 Turn off the gas toggles and the pump.

7.2 ICP-AES Model TRACE

7.2.1 Computer start-up - Turn on the power to the printer, CRT and computer.
The software will load automatically and an operating menu will appear.
7.2.2 Spectrometer start-up and plasma ignition.
72.2.1 Connect peristaltic pump tubing.
- 7222 Tumn on ventilation fan.
7223 Select "set-up" from the operations menu and select "plasma

]



7224

7225

7.2.2.6  Profile the instrument by pressing "PROFILE" from main menu,
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control panel”. Pressthe F1 key, then press the F9 key to engage

the plasma.
Once the plasma has been initiated, check the pump rate to

- ensure proper sample flow into the spray chamber.

Select a datly operating method to set plasma parameters and
begin the peristaltic pump.

analyze a 5 ppm arsenic standard, instrument will find centroid,
measure intensity, adjust if difference exceeds 5 %.

7.2.3 Shut-Down

723.1

73 ANALYSIS
731

Retumn to "plasma control panel” and press F7 key to
automatically shutdown the plasma and spectrometer systems.
Wait for 30 seconds to dissipate remaining heat and turn

~ ventilation fan off. Release pump tubing,

Instrument Warm-up - The computer, spectrometer, RF generator and

plasma should be on for at least 30 minutes before analysis begins,

7.3.2  Computer Operation

73.2.1

7.3.2.2

Accessing the analysis program file -

The menu of options will appear at the top of the screen. When
the system comes on-line, "operation” 1s chosen by simply
pressing the enter key. By pressing the enter key again, the
"analysis" mode is accessed. The software will ask for the
method. The method for most analyses will be "routine". Enter
"routine” and previously programmed set of element channels,

associated parameters will be brought from the disc to memory.

Standardization/Calibration -

The msert menu at the bottom of the screen allows you to press
the F3 function key to enter the standardization mode. Enter
internal standard. A list of required standards will appear for the
current method in use. Aspirate an appropriate standard and
press F1. After the instrument acquires the data for that
standard, press the F9 key to accept the data. Move to the next
standard and repeat the process. When all of the standards have
been analyzed, press the F9 key to accept all data. The

computer will calculate the slope for all channels and display
those results.
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7.3.2.3 Sample Analysis -

Aspirate the sample to be analyzed and press the F1 key. Enter

all of the necessary information pertaining to the sample and

press the F1 key. The instrument will acquire the necessary data
and will print the results, in concentration on the line printer.

Rinse the system with calibration blank for at least Immute and

repeat process for all samples.

Note: to determine dissolved metals filter through 0.45 um pore
membrane filter at time of collection or before acid
preservation.

7.3.2.4 Dilute and reanalyze samples that exceed 90 % the upper linear
range.

8.0 - QUALITY CONTROL
8.1 Method 6010

8.1.1

The calibration curve must consist of at least a blank and one

standard. Immediately after daily calibration analyze a second source
check standard (ICV) and a calibration blank. After every tenth sample
and at the end of the sample batch analyze an ICV or CCV. All results
must be within 10 % of true with a relative standard deviation of <5 % of
at least two Integrations or recalibrate. Between analysis of standards and
samples flush the system at least one minute using the calibration blank
solution.

After initial calibration the highest standard should be reanalyzed and the
result must be within 5% of the actual value of the standard or recalibrate.
The results of the calibration biank must be within three standard
deviations of the mean blank value. If not, the instrument should be

- recalibrated and all samples rerun from last verification standard that was

within range.

Analyze the interference check solutions at the beginning and end of every
shift or twice every 8 hours, whichever is more frequent.. The analyzed
value should be within 20% of their true values. If these fall outside

range, it may be necessary to determine and adjust the interelement
correction factors.

8.1.5 One method blank, pre-digested matrix spike and matrix spike duplicate is

<

required every batch of 20 samples. The batch blank should be below
client required detection limit. The duplicate values should be within 20%

of the original sample, the spike recoveries should fall within 75 - 125 %.
.-'j
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A sample with a concentration at the CRDL or reporting limit for each
analyte should be analyzed at the beginning and end of every daily run.
Results must be within 15 % true or recalibrate and reanalyze all
effected samples.

One sample of each batch should be diluted 1:4 and re-analyzed if the
analyte concentration is at least ten times the instrument detection limit.
The value corrected for dilution should read within 10% of the value
determined in the undiluted sample.

One post-digestion spike per batch should be analyzed, recovery should be
75-125% of known value. The spike level should be at least ten times but
less than 100 times the instrument detection limit.

All blanks, standards and samples must be at the same acid concentration.

8.1.10 Store any standards containing silver in a dark bottle or dark location.

Method 200.7

8.2.1

8.2.1

822

The linear dynamic range (LDR) must be established for each wavelength
used. Determine by analyzing increasing concentrations until the observed
concentration is no more than 10% below the stated concentration. Record
and file data. Sample concentrations greater than 90% of the LDR must be
diluted and reanalyzed. Perform anually.

Calibrate using a blank and one high standard. Verify initial calibration
with a second source standard, quality control sample at concentration
greater than 1.0 mg/L except Silver which should be less than 0.5 mg/L,
the determined mean of replicate analysis must be within 5 % of stated
concentration. The blank must be less than the IDL. Flush with the
calibration blank between all standards and each sample (min. 60
seconds). Before each batch check linear range by analyzing the highest
standard, results must within 5 % of true.

Analyze instrument performance check (IPC) standard and calibration
blank every 10 samples and at end of run. Results must be within 5 %

immediately after calibration and 10 % thereafter, otherwise reanalyze

samples. The blank value must be <IDL, If not, repeat, if out of
range stop analysis, correct, reanalyze effected samples.

8.2.3 Verify interelement and background correction factors at beginning, end

824
82.5

and at periodic intervals throughout the run, results must be within 1.5

times the std. deviation of the calibration blank mean.
For dissolved analytes filter through a 0.45 um filter.
Spike a sample at 10 % frequency, recovery should be 70-130 %.

B
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8.2.6 Every batch must have a Lab Fortified Blank, spiked with all targets,
% recovery must be 85 - 115.

8.2.7 One sample of each batch should be diluted 1:4 and re-analyzed if the

- analyte concentration is at least tén times the instrument detection limit.
The value corrected for dilution should read within 10% of the value
determined in the undiluted sample.

8.2.8 One post-digestion spike per batch should be analyzed, recovery should be
85-115% of known value. The spike level should be at least twenty times
but less than 100 times the method detection limit.

8.2.9 All blanks, standards and samples must be at the same acid concentration.

8.2.10 Store any standards containing silver in a dark bottle or dark location.

8.3  Calculations: - (Inst. readout)(digest vol, ml)(dilution fact.)
' conc, (ug/ml or ug/g) =
: sample vol, ml or wt. sample, g
8.4  Torch inspection and cleaning - Daily inspect the plasma torch for salt build-up
or other contamination, clean by removing the torch and rinsing with hot, soapy
water. Rinse with DI thoroughly before re- installation.
8.5  Nebulizer cleaning - Daily examine to see if any blockage exists. Clean by
gently forcing DI water through the tip being careful not to break the capillary.
8.6 Filter Check - The air intake filters, rear, of the instrument should be checked for
accumulation of lint or debris. If needed, clean. The filters on the power supply
and right side of instrument should be examined and replaced when necessary.
8.7 Pumpoilcheck - Check for proper level. Add oil if needed. Change pump
oil yearly, or when the vacuum gauge needle exceeds 15.
REFERENCES : '
9.1 SW-846 Method 6010 B, Rev. 2, Jan. 1995
9.2 EPA 600 Method 200.7, Rev. 4.4, May 1994
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ORGANOPHOSPHORUS PESTICIDES

REFERENCE:

1.1
1.2

SW-846, Method 8140  ©
SW-846, Method 8141

REAGENTS

2.1
2.2

2.3

Hexane, Pesticide Grade, commercial source.

Organophosphorus Standards, Ultra, Accustandard, Chem Service or other
source.

2-Nitro-m-xylene (surrogate), ACS reagent grade, commercial source.

PROCEDURE

3.1

Lk
R}

(W]
(78 )

3.4

The analysis is performed on 30 m x 0.53 mm RTX-5 or equivalent using the
NPD. To operate the detector tum on both the air and hydrogen, press
DETECTOR then YES, press NEXT to step through the menu, set source voltage
to 5 and press ENTER, press PREV and then ENTER to turn detector ON. Press
NEXT and increase the source voltage in increments of 10 to about 50 until a
large increase n voltage is observed on the data acquisition system thenadd 5, to
operate at optimum voltage. If detector does not respond contact supervisor. Set
the GC injector to 220 C and the detector to 320 C, use 5.0 ml/min helium flow
and the following temperature program:

initial 150 C, hold 10 min, ramp at 4 C/min, final 320 C, hold 5 minutes.

Load OPPEST method into the PC. Load Method 6 (OPPEST) in Tracor TP-1
GC.

Prepare calibration standards by diluting 10 ug/m] intermediate standards. Two
standards are used: the QP long (ULTRA # SPM-824) containing 20 components
and the OP short (ULTRA # SPM-834) containing seven components. Prepare a
10 ug/ml Malathion spike standard, spike using 1.0 ml to each sample for 1.0
ug/ml in the 10.0 ml extract. Prepare a 10 ug/ml surrogate standard, add 1.0 ml to
each sample for 1.0 ug/ml in the 10.0 ml extract. Calibration standards should
represent the linear range but the lowest standard must be at 0.1 ug/ml. Problems
may occur with TEPP, Dichlorvos, Naled, Trichlorfon, and Merphos. Injection
port maintenance 1s usually needed if breakdown/low response is detected. Both
Demeton and Merphos will show two peaks each. Quantitate Demeton using first
peak, quantitate Merphos using the sum of it two peaks. Tokuthion should show
no breakdown, if detected replace liner and clip guard column.

Manually inject 1 ul of each standard and sample 1n Injection Port A of TP-1.
Press START on GC.

-~
e
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3.5  Due to the specificity of the NPD, limited confirmation of positives is required.
If the target compound responds on the ECD, confirm using dual-column
pesticide instrument. [f the concentration is high, confirm by GC-MS.

3.6 Quantitation should be performed using a single-point standard within 10 % of
the target compound. Either electronic or manual quantitation is acceptable.
Calculate as follows:

(arca or ht. sample) {vol. of extract)
conc. {mg/L or mg/kg )= -- X conc. std. X dilution = ---
: (arca or ht. std.) (vol. or wi. extracted)

QA/QC

4.1 Surrogate and spike recovery for aqueous sample should be 70-130% and for soils
50-150%. h

4.2 Each batch or every 20 samples should have a blank, spike and duplicate.

43

Due to the changing response characteristic of NPD's, the requirement for an
active five-point calibration is relaxed. Best results are obtained by closely
matching standards with the concentration of the target ie. within 10 %. The
method of standard additions is also acceptable.
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METHOD 8081/8082/608

PESTICIDE/PCB BY GC-ECD

SCOPE AND APPLICATION

This procedure is used to determine various organochlorine pesticides and PCB's as
Aroclors in hexane extracts of solid and liquid matrices. This method may also be used
for selected organophosphorus and triazine pesticides.

SUMMARY OF METHOD

This method uses dual-column capillary chromatography coupled with electron-
capture detection to resolve, identify and quantitate single and multi-component target
compounds. Samples are extracted with methylene chloride and concentrated, then

solvent exchanged for analysis. Various clean-up procedures may be used i.e. sulfuric
acid for PCB only samples.

TNTERFERENCES
3.1 Phthalates may be introduced during sampling and extraction, remove by silica gel
or Florisil cleanup.
3.2 Sulfur may cause problems with early eluting compounds remove by TBA method
3660. Note: must determine endrin aldehyde prior to this cleanup.

APPARATUS AND MATERIALS

4.1 Prekin-Elmer, Shimadzu and Tremetrics GC each with dual ECD’s.

4.2 EZChrom Data Aquisition System

4.3 Dual capillary system - uncoated 5 m gaurd column, y-pressfit, 30 m x 0.53 mm
RTX-5and 30 m x .53 mm RTX-50 or equivalent. Option: 0.32 mm acceptable.

REAGENTS

5.1 Pesticide/PCB stock standards: Ultra, Supelco, Accustandard or equivalent. Store
stock standards at 4 C in PTFE sealed containers in the dark. Good for 1 year. All
others good for 6 months.

5.2 Surrogates: TCMX and decachlorobiphenyl, commercial source.

53 Methylene chloride, Hexane and Acetone: Pesticide Grade, commercial source.

5.4 Tetrabutylammonium Hydrogen Sulfate, commercial source.

5.5  Sodium Sulfite, commercial source.

56  2Propanol; Reagent Grade, commercial source.

5.7 - Sulfuric Acid, Reagent Grade, commercial source.
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SAMPLE COLLECTION, PRESERVATION AND HANDLING

6.1 Collect ageuous samples in 1°L amber glass with teflon-lined cap. Refrigerate.
Extract within 7 days, analyze extracts within 40 days. Store refrigerated in the dark.

6.2 Collect solid/soil samples in 4 or 8 oz. glass jar with teflon-lined cap. Refrigerate.
Extract within 14 days, analyze extract within 40 days. Store refrigerated in the dark.

PROCEDURE
7.1 Pesticides

7.1.1

7.1.2

- 715

Set GC to injector to 250 C and ECDs to 340-375 C. Set capillary flow

rates to about 5 ml/min. with 30 m)/min make-up of Nitrogen, The
following temperature program is used: initial 150 C, hold 5.0 min, ramp at
7 C/min, final 290 C, hold 10 minutes.

Five-point calibration curves are required with a RSD of less than 10% for
EPA 608 or 20% for 8081 for each target compound. Calibration should
represent the linear range. The following range 1s recommended: 0.005,
0.01,0.020, 0.05, 6.08 ug/ml for individual pesticides and 0.1. 0.25,0.5, 1.0
and 2.0 ug/ml for Toxophene and Chlordane (tech). All calibrations should
include applicable surrogates. Verify initial calibration using a mid-level
standard prepared from a second source. %D=/<15 or recalibrate.

Measure, before samples are analyzed and every 12 hours, percent
breakdown by checking DDT and Endrin (0.05 ug/ml each) standard and a
mid-level check pesticide check standard, each must be less than 153%. If
either fails, clean liner, clip guard column, etc. Repeat and/or re-calibrate.
Prepare working standards from stock standards as follows:

Dilute 50 ul of 2000 ug/ml pesticide mix (Supelco #4-8913), add 200 ul of
500 ug/ml TCMX, 200 ul 0of 500 ug/ml DCB 9.60 m] hexane fora 10
ug/ml each standard. Take 1.0 ml of this intermediate standard and dilute
to 10.0 ml with hexane for a 1.0 ug/ml working standard. Prepare daily
standards and calibration standards by serial dilution: 80 ul to 1.0 mi
‘hexane for 0.08 ug/ml; 50 ul in 1 mil for 0.05 ug/ml; 20 ul in 1 mi for 0.02
ug/ml; 10 ul in 1 ml for 0.01 ug/ml; and 5 ulin 1 mi for 6.005 ug/ml.
Prepare a 5 ug/ml surrogate and pesticide spike standard, 1.0 mi

in the 10.0 m] extract results in a 0.05 ug/ml concentration each. Ata
-minimum report spiked recoveries for Lindane, Heptachlor, Aldrin,
Dieldrin Endrin and DDT.

Highly-colored extracts may require dilution. 1t is recommended that soil
extracts be sulfur cleaned as follows:
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7.1.5.1 Prepare tetrabutylammonium sulfite reagent by mixing 1.36 g of
tetrabutyl ammonium hydrogen sulfate and 10 g sodium sulfite in
40 m! DI water. Shake well. Store in amber vial for up to one
month.
7.1.5.2 To 1.0 ml of sample extract add 1.0 ml of sulfur reagent (3.6.1)
and 1.0 ml of 2-propanol, cap and shake. Solid crystals should
be wisible, if not add 0.1 g of sodium sulfite unti{ crystals remain
after shaking. Ad 5.0 ml of DI water and shake, allow to
separate,
7.1.5.3 Transfer top hexane layer to micro-snyder or using nitrogen
blowdown concentrate to 1.0 ml. This extract is ready for
analysis.
NOTE: This clean-up degrades Endrin Aldehyde.
For pesticides in otls/organic wastes take 1.0 g of sample and dilute to 20.0 m!
with hexane, add 2.0 ul of 500 ug/ml surrogates fora 0.05 ug/ml concentration.
Shake and allow phases to separate. Perform sulfur clean-up and/or florisil
cleanup. Place in appropriate autosampler and start run after data systeim is
imtiated. Calculate surtogate recovery.
For pesticide analysis by capillary GC on PE#4 load GC Method 1, on TP-1 load
GC Method 1 (PEST) and load method 1 on Shimadzu. In PC load "PESTPE4” or
"PESTTREM" or “PESTSHIM?”, set up run sequence and load sequence batch
run. Check for "Waiting for Trigger" message.
Place sample and standards in autosampler. Check that the correct PC method has
been loaded and that the batch sequence has been entered. To start the PE GC
press AUTO then move the arrow to START and press ENTER. For the Tracor
GC press START on the HP autosampler. For the Shimadzu press START on the
autosampler. _
For TCLP make a 20 x dilution of extract, 1.e. 50 ul to 950 ul hexane.
Electronic calculations are recommended however, if manual integration is
needed use the following equation:

(area sample) (extract vol. in ml)
cone. (ug/ml or mg/kg) = X cone. std. X dilulion X
CF (vol. or wit. extracted)

) {arca of DDE + DDD)
% BREAKDOWN DDT = —- X 100

(areca of DDT + DDE +DDD}

= {zrea of endrin ald. + endrn ketone)
% BREAKDOWN ENDRIN = X 100

{area of endrin + ald. + endrin ketone)
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{conc. found)
% RECOVERY = comeemmmremmeeeee %100
(spike conc.)

7.1.11 "All multi component compounds, Chlordane (Tech) and Toxaphene, are
calculated by summing of several common peaks. For Toxaphene, use at least
five major peaks. It is vital that all baselines be equivalent and that identical
coniponents are integrated. Due to differences in Chlordane, report
Heptachlor/Heptachlor Epoxide, alpha and gamma Chlordane separately 1f
concentrations differs from standard.

7.1.12 Calculate results from both columns and report the higher of the two values. If the
results differ by more than 40 % add comment to worklist.

72  PCB’s

7.2.1 The same column pairs and run conditions are used as for pesticides. The DDT
and Endrin breakdown criteria 1s not applicable. Calibrate using five standards
containing a mixture of 1016 and 1260 to show linearity and to use to
quantitate 1016 and 1260, Prepare a 10 ug/ml intermediate standard of each
Aroclor from the stock standards. Calibrate using 0.1 ug/ml, 0.2 ug/ml, 0.5
ug/ml, 0.7 ug/ml and 1.0 ug/ml. Include surrogates in calibration. Prepare a 0.5
ug.m! standard for the other Aroclors. These are used to aid the analyst in
pattern recognition and a single-point calibration factor for quantitation. It 1s
permissible to calibrate with a five-point each Aroclor.

7.2.2  For quantitation at least 3 congeners must be chosen that are characteristic of
that specific Aroclor. They must be at least 25 % the height of the largest
Aroclor peak. Of the three peaks at least one must be unique to the specific
Aroclor. Calculate calibration factor (CF) as follows:

Peak area in standard
CF= e
Total mass of standard
Five sets of CF’s will be generated for the 1016/1260 mixture, each set
consisting of at least 5 peaks. The single standards will generate at least three
CF’s, one for each selected peak.

7.23 Tentative identification occurs when the RT of a sample peak falls within the
RT window on both columns. Once identified compare the responses of 3 10
five major peaks in the single-point standard to the sample. The amount of
Aroclor is calculated using the individual calibration factor for each peak

«  chosen and averaging the result. It is acceptable to quantitate using the total
area of the identified Aroclor provided exactly the sample peaks are used in

PN
13
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calibration. Any peaks not identified based on retention times must be
subtracted from the total area. Calculate concentration as inp. 7.1.10.

724  Calculate results from both columns, report the highest value. If the results
differ by more than 40 % add comment to worklist.

80 QA/QC

8.1 All bianks must be less than PQL i.e. 0.005 ug/ml for individual pesticides.

8.2 A mid-level verification standard must be analyzed every 10 samples and at the
end or every 12 hours, if %D is greater than 15% all affected samples must be
repeated after problem is resolved. |

8.3 If surrogate recoveries are not within limits, re-check calculations using area
and/or height, examine for interfering peaks or baseline disruptions, re-analyze,

. and/or re-extract and re-analyze. If recoveries are still out of limits, flag the data.

8.4  Ablank, spike and spike duplicate and LCS must be analyzed every 20 samples or
batch if smaller. LCS recoveries should be 70-130%. Spike recoveries should be
within statistically derived limits with an RPD =/< 20%.

8.5  Retention time windows are used to identify peaks. Establish windows by
multiplying by 3 the standard deviation of the RT overa 72 hour period. This
must be done on both GC columns and any repeated when new columns are
installed or other major changes occur. Use calibration standards analyzed during
sequence to evaluate RT stability, if any falls outside window correct problem
and repeat eftected samples.

8.6 Sample injections may continue for as long as calibration verification meet QC
requirements. To quantitate the peak must be at Jeast 2.5 times baseline noise.

9.0 REFERENCES
9.1 SW-846, Method 8082 , Rev.0, Dec. 1996
9.2 SW-846, Method 8181A, Rev. 0, Dec. 1996
9.3 EPA Method 608
9.4 SW-846, Method 3660
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PHENOLICS, TOTAL .

REFERENCE

1.1 SW-846, Method 9065A
12 EPA 600, Method 420.1
13 EPA 600, Method 420.2

REAGENTS

2.1 Phosphoric acid solution: Dilute 10 m} of 85% phosphonc acid, reagent grade, to
100 m1 with DI water.

2.2 Copper sulfate solution: Dissolve 10 g copper sulfate in 100 ml DI water.

23 Buffer Solution: Dissolve 16.9 g Ammonium Chloride in 143 ml concentrated
Ammonium Hydroxide and dilute to 250 m] with D1 water.

24 4-Aminoantipyrine solution (manual): Dissolve 2 g 4AAP in 100 ml DI water.

2.5 Potassium Ferricyanide Solution: Dissolve 8 g K;Fe(CN), in 100 ml DI water.

2.6 Stock Phenol Solution: Dissolve 1.0 g phenol in freshly boiled and cooled water
and bring volume to.1000 m! with water. (1 ml = 1000 ug phenol).

2.7 Working Phenol Solution: Dilute 0.10 m! of Stock Phenol Solution to 10 ml with
DI water. (1 mt = 10 ug Phenol)

2.8 Chloroform: ACS grade, commercial.

29  Ferrous Ammonium Sulfate: Dissolve 0.11 g in 50 ml D Iwater containing 0.1 ml
concentrated sulfuric acid and dilute to 100 ml with boiled DI water.

210 Sulfuric Acid, concentrated reagent grade, commercial.

2.11 4 - Aminoantipyrine color reagent: Dissolve 0.16 g4 -aminoantipyrine in 250 ml
of water.

2.12  Buffered Potassium Ferricyanide, pH 10.3: Dissolve 2 g K;Fe(Cn),, 3.1 g boric
acid and 3.75 g potassium chloride in 800 ml DI water. Add 47 ml of | M NaOH
and dilute to I liter with DI water.

PROCEDURE
3.1 Distillation:
"3.1.1  Measure 50 ml of sample into a boiling flask. Adjust the pH to < 4.0 with
1:1 H; PO4 and add 1 ml CuSO, solution. For soil, use 5.0 g plus 50 mi of
DI water, adjust pH to 4. Distill at 190 C.
3.1.2  Add a couple boiling chips and distill 45 ml of sample. Add 5.0 ml
DI water and compiete distillation to obtain 50.0 ml final volumn.
3.1.3 [Ifdistillate is turbid, filter through a 0.45 micron filter.
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40  PHOTOMETRY
4.1 Manual
4.1.1 Using the 10 ppm phenol working solution, prepare the following
standards in 16 x 125 mm tubes.

_ ml Phenol D] Water Conc. ug/m] (ppm)
) 0 10.0 0.00
0.1 9.9 0.10
0.25 9.75 0.25 -
0.5 9.5 0.50
10.0 0.0 1.00

_ For unknowns, use 10.0 ml.

412 Add 0.2 ml of buffer solution to standards and unknowns and mix. pH
should be 10 +/-0.2.

4.1.3  Add 0.2 m! of 4-Aminoantipyrine solution and mix.

4.1.4 Add 0.2 ml of Potassium Ferricyanide and mix.

4.1.5 Allow 15 minutes for color development and determine absorbance at 510
nm.

4.1.6 Report unknowns-- ug/ml (ppm). If outside calibration, dilute and
reanalyze.

4.2 Automated Determination

421 Prepare the following standards: ‘
2.0 ppm; 1.0 ppm; 0.5 ppm; 0.1 ppm; 0.05 ppm and 0.0 ppm.

4.2.2  Open phenol method from computer memory (ref. Lachat Quik-Chem
S.0.p)

4.2.3 Build and load tray with standards, QC samples and samples to be
analyzed Start tray..

424 Correlation of calibration should be greater than 0.99. If sample falls
outside calibration, dilute and rerun.

50  CHLOROFORM EXTRACTION METHOD

5.1 From the distillation procedure above, place 100 ml of distillate ina 125 ml
separatory funnel. For this extraction procedure, the sample should contain less
than 25 ug phenols. '

5.2 To the sample add 10 m] of buffer solution and mix pH should be 10 +/- 0.2.

5.3  Add 3.0 ml of 4-Aminoantipynne solution and mix.

54  Add 3.0ml of potassium ferricyanide and mix.

5.5  Allow to sit for 3.0 minutes; then extract with 10 ml of chloroform. Shake the
funnel at least 10 times, let chloroform settle, shake again 10 times, let
chloroform settle to bottom.

s



6.0

7.0

S.0.P. No. 55
REV. DATE: 3/27/96
PAGE 3 of 3

5.7  Filter extract through filter paper. Do not add more chloroform.
5.8  Determine the absorbance of samples and standards against a blank at 460 nm. If
the concentration exceeds calibration, dilute and reanalyze.
CALCULATION
6.1 Prepare a calibration curve using 5 standards. Use the blank to zero UV,
6.2 Conc (mg/L or mg/kg) = ug in exmract x dilution
ml or g used
6.3  Report the following detection limits:
Distillation; . Water 0.05 ug/ml (ppm)
Soil  0.50 ug/g (ppm)
Chloroform extraction: Water 0.005 ug/ml (ppm)
QUALITY CONTROL
7.1  Analyze one blank, duplicate, spike and spike duplicate per batch or every 10
samples. Redistill if the recovery is not 75-125 and RPD < 15 Duplicate RPD
<15.
7.2 Verify calibration with independent check standard immediately after initial

calibration and every 15 samples. The standard must be within 10% of the true
value, if not, correct the problem and reanalyze effected samples,
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SULFIDE, ACID-SOLUBLE AND REACTIVE

L3

1.1.0  REFERENCE

2.0

1.1 . SW-846, Method 9030 B

1.2 EPA 600, Method 376.2

13 Standard Methods, Method 4500-S2-D

1.4 SW-846 Chapter 7 :

1.5 SW-846, Method 9034

REAGENTS

2.1 Zinc Acetate (0.5M), dissolve 110 g zinc acetate in 200 mi DI water, add 1 m}
conc. HCL, dilute to 1 liter.

2.2 Sodium Hydroxide (1.25N), dissolve 50 g NaOH in [ liter DI water.

2.3 Sulfuric Acid (18N), siowly add 500 m! conc. H2S04 to 500 mi of DI water.

2.4 Starch Indicator, commercial.

2.5 Potassium Jodide (app. 0.025N), dissolve 25 g KT in 700 mi DI water, add 3.2 g
iodine, mix well, add 2.0 m! of 6N HCI, dilute to I liter and standardize with
sodium thiosulfate.

2.6 Sodium Thiosulfate (0.025N), dissolve 6.205 g sodium thiosulfate in 500 ml DI
water, add 9.0 mi IN NaOH, mix, dilute to 1 liter. ’
Normality Todine = * ml titrant x normality titrant

sample size in ml

2.7 Sulfide Stock Solution, prepare fresh, pH must be between 9 and 11, use sodium
sulfide nonanhydride. Purge solution with helium. Standardize this solution
daily using the 1odometric titration method.

2.8 . Amine-sulfuric Acid, dissolve 2.7 g N,N-dimethyl-p-phenylenediamine oxalate in
cold mixture of 5.0 ml conc. sulfuric acid and 2.0 ml DI water; cool; dilute to
10.0 ml. Do not use if discolored Dilute this to 1L with 1.1 sulfuric acid Store
in dark glass bottle; solution should be clear.

2.8.1 Automated Stock Reagent - in a 500 ml volumetric dissolve
1.0 g N,N-dimethyl-p-phenylenediamine dihydrochloride in
500 ml of 6 M hydrochloric acid. Discard when solution appears
dark.

2.8.2 Prepare working diamine/Hcl reagent by diluting 200 m! of stock
diamine reagent (2.8.1) to 1 L with DI water.

2.9 ~Fermic Chloride, dissolve 100 g FeCl3 . 6H20 in 40 ! DI water.

2.9.1 Automated Ferric Chloride Reagent (0.1 N) - in a 500 ml volumetric

N
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dissolve 13.5 g of ferric chloride hexahydrate in 500 m} of 6 N hydro-
chloric acid. '

2.10 Diammonium Hydrogen Phosphate, dissolve 200 g (NH4)2HPO4 in 400 m] DI

- 2.11

water,

Phenylarsine oxide, 0.025 N, purchase from commercial source.

PROCEDURE
Distillation, Acid-Soluble:

3.1

3.2

3.3

3.11

W o

ted L2
Pt

Prior to disillation determine how much sulfuric acid is needed to obtain a
pH less than T by placing 10 ml or 10 g of sample diluted to 40 ml with
reagent water, check pH, while stirring slowly add conc. H28504. Perform
test in a fume hood. CAUTION: samples may release toxic gases. Fill
each scrubber with 2.0 ml of 0.5 M zinc acetate solution, 1.0 ml of 37%
formaldehyde and 22 ml reagent water. Place 50 ml of sample or 10 gin
40 ml reagent water in the boiling tube, assemble and seal distiliation
apparatus, start nitrogen purge at about 25 ml/min. (app.!0 psig) for 10
minutes, using dropping funne! add calculated amount of acid plus 10 m!
additional. Note: solids must be broken up to allow for adequate agitation.
Set the following conditions: rate1=15 C/min; templ=70 C;time1=1.5 hrs.
Start program, when at 70 C open stopcock of dropping funnel to add
conc. sulfuric acid at app. 1 ml/min. Heat for 90 additional minutes, When
cool remove both scrubbers, turn off nitrogen, combine scrubbers,
minmize agitation and titrate immediately. .

Distillation, Reactivity:

3.2.1

Place 10 g of sample diluted to 250 ml tn a one liter boiling flask, add
50.0 m] of 0.25 N NaOH to scrubber, connect nitrogen gas to distillation
setup. Turn gas on and set flow to 60 ml, allow to purge for 1 to 2
minutes,

Add 250 ml of 0.2 N H,SO, to addition funnel, open stopcock and add to
boiling flask for final conc. of 0.1 N.

‘Start tumer, begin stirring solution being sure not to create a vortex, after

30 minutes close off nitrogen and determine concentration of sulfide per
p. 3.3.

Titration:

33.1

_Pipet a known amount (app. 65 ml) of standardized iodine solution,

0.025N, into a 500 mi flask, bring volume to 100 ml with reagent water.
NGOTE: For reactivity titrations determine the amount of acid required iv
bring the pH to 2.0 by titrating a very small aliquot of scrubber, add back



Specialized Assays
S.0.P. No. 68

REV. DATE: 4/30/98
PAGE 3 OF 4

aliquot and add calculated amount of HC1 to iodine in flask. If not reactive
test add 2.0 mi of 6N HCI, add a known volume of scrubber solution
being careful not to discharge color. Shake well prior to transfer. If any

- visible precipitate is left in the scrubber tube rinse with known amount of
standardized iodine, 1 ml 6N HCI and reagent water. Record total volume
of 10dine and sample. _

3.3.2 Titrate the solution using 0.025N sodium thiosulfate or 0.025 N

" phenylarsine oxide until the amber color fades to yellow, add enough

starch indicator to turn solution dark blue, continue titration until blue
color disappears. Record total volume of titrant used.

3.3.3 Calculate concentration of sulfide as follows:

(mi [2 x N 12) - {ml titrant x N titrant} x 16.03
Sulfide (mg/kg,mg/L) =

sample wt in kg or volume in liters

Colorimetric, Methylene Blue (includes Automated Method)

3.4.1 Prepare intermediate sulfide calibration standard by diluting the 1000
ppm sulfide stock standard to 10 ppm: i.e. 1 mlto 100 mi in DI water
(pH>9). Purge solution with helium.

3.4.2 Prepare calibration standards by diluting the intermediate standard as

follows:
ml_intermediate std. vol. {mi} conc. (ppm)
0.0 7.5 0.00
¢ 7.4 6.10
0.25 7.25 0.25
0.5 7.0 G.5
1.0 6.5 1.0
2.0 5.5 2.0

3.43 Develop color by adding 0.5 m! Amine-sulfuric actd reagentand 0.15 ml
FeCl3 solution. Mix by inverting once. Wait 3 to 5 minutes.

NOTE: Ifzinc acetate was used as a preservative, wait 10 minutes before
reading.

'3.4.3.1 For the automated method open the "Sulfide" method, build and
load the tray with standards, samples and QC, start tray.
3.4.3.2 Correlation of calibration must be >0.99. Dilute if sample
) exceeds highest calibration standard.
3.4.4 Add 1.85 ml diammonium hydrogen phosphate; wait 10 minutes.
S3.4.5 Read standards and sarples at 664 nm using a 1 cm cell.
3.4.6 Multiply by dilution if needed.
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QUALITY CONTROL

4.1  Minimize exposure of samples and standards to air. Prepare fresh. Purging
with helium helps to minimize oxidation of sulfide.

42  Run control standards with each batch or group of 20 samples. Recovery must be
85-115%. NOTE: % recovery > 20 required for reactive sufide.

4.3 A duplicate, spike and spike duplicate must be brought through distillation
process with an RPD < 15.

44  Total sulfides is defined as acid-soluble fraction for purposes of this procedure.

4.5  Minimum detectable limit (colorimetric) is 0.1 mg/L for water and 0.2 mg/L for
solids. By titration 1.0 mg/l or mg/kg,
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TCLP EXTRACTION PROCEDURE

1.0 REFERENCE -
1.1 <SW-846, Third Edition, Method 1311
1.2 Water Extraction Test (WET)

20  REAGENTS _
2.1 Extraction fluid #1: Add 114.0 ml glacial acetic acid to 500 ml water. Add
128.60 ml 10N NaOH and dilute to 20L pH should be 4.93 +/-0.05. Record.

2.2 Extraction fluid #2: Dilute 11.4 m! glacial acetic acid to 2 liters with water. pH
should be 2.88 +/- 0.05. Record.

23 Glacial Acetic Acid, ACS reagent grade.
2.4 Hydrochloric Acid (IN), ACS reagent grade, 83 ml conc. to 1 L DI water.-
2.5  Sodium Hydroxide 10N ACS reagent grade, 400 ¢ NaOH to 1 L D] water.

3.0 PROCEDURE
3.1 Determine the percent solids in the sample. (If sample visibly will yield no iquid
do not continue this test.)

3.1.1 Pre-weigh filter and collection vessel, assemble filtration apparatus, weigh
out sample (100 g minimum) and record. Allow slury to settle or
centrifuge.

3.1.2  Quantitatively transfer sample to filter holder. (Both phases if
applicable). Gradually apply about 10 psi up to maximum of 50 psi. If
liquid fails to pass for 2 minutes, then stop filtration.

3.1.3 Determine weight of liguid filtrant by subtracting initial filter and
collection vessel weight. Determine weight of solid phase by subtracting
weight of liquid from total sample weight. Record.

3.14 Calculate percent solids as follows:

% solid = weight of solid in grams (100)
total weight of waste in grams

*Filter only sample must pass through 1 filter in 2 minutes or less; contain < 9.5% solid.

3.1.5 [If percent solids is greater or equal to 0.5 then evaluate its particle size.
Particle size reduction is required if any narrowest dimension is greater
_than 1 cm (see supervisor).
3.1.6 To determine the proper extraction fluid, add 5 g of solid to 96.5 m1 water
- in-a 500 mi beaker.Stir for five minutes and record the pH. If the pH is
less than 5.0, us extraction fluid #1. If the pH is greater than 5.0, add 3.5
ml IN Hel, slurry briefly, cover the beaker with a watch glass, and heat to
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50 deg C for 10 minutes. Cool and record the pH. If the pH is < 5.0, use
fluid #1, if greater than 5.0 use fluid #2. Note that the zero headspace
extraction uses only fluid #1.

Check ZHE after every extraction for leaks, use 50 psi for 1 hour or
submerge and check for bubbles. Record.

Volatiles Not Involved

321

3.2.2

323

324
325
3.2.6

If the sample contains less than 0.5% solids, use the filtered hiquid as the
TCLP extract.
Prepare solids phase by cutting/grinding if necessary and determine the
amount of extraction fluid needed as follows:
Wtof fluid= (20} percent solids)(wt of sample)
100

Add the solid sample and the extraction fluid, close extraction vessel
tightly, and place in rotation device (30 + 2 rpm) for 18 + 2 hours. Room
temperature should be 23 + 2°C. Record.

After the extraction period, filter the extract through a clean 0.6 um filter.
Add previously separated liquid, if sample was multiphasic.

Record pH of TCLP extract. Aliquots for metals analysis must be
acidified with HNO3 to pH <2.0.

TCLP extracts should be now prepared and analyzed according to
appliba_ble methods.

Volatiles Involved

331

3.3.2

a0
2.2.2

334

7335

Use the ZHE for volatiles only. Charge ZHE only once, do not open until
final extract is collected.

If the sample contains less than 0.5% solids the liquid phase after filtering
through 0.6 to 0.8 pm filter is the TCLP extract.

Determine weight of extraction fluid #1 needed as follows:

- Wt sample to charge ZHE = 25 X 100

percent solids

Weigh the ZHE unit. After size reduction, if reduction, transfer the entire

- sample into unit, seal, and tighten fittings. Do not attach collection

device,

Slowly apply 1-10 psi to expell headspace. At first appearance of liquid
close valve and stop applying pressure.

s
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U8
U8
N

Attach evacuated, pre-weighed collection container to outlet, open valve

and begin pressure. Increase in 10 psi increments to 50 psi. Weigh the
ZHE unit. Record”

The liquid phase may be analyzed directly. Store at 4°C.

L
[
|

(U]
UJ
o

Determine weight of extraction fluid #1 needed as follows:

wt. extraction fluid = (20 percent solids}{wt. of sample)
100

L
[VH
D

Attach line from extraction fluid reseveir to liquid inlet valve on ZHE.
Preflush line to remove air. Release pressure on ZHE piston using gas
valve, open liquid inlet valve, transfer extraction fluid until correct
amount has been added. Close liquid valve. Rapidly expel headspace.
Repressurize to 10 psi. Check that valves are closed.

3.3.10 Place ZHE in rotation device and rotate at 30 + 2 rpm for 18 +/- 2 hours.
Check that device is still pressurized. If not, repeat extraction.

3.3.11 If original sample contamed no liquid phase, this liquid ts the TCLP

extract. If sample contained an initial liquid phase, it should be added to
this extract. Store at 4°C. Analyze according to applicable method.

QUALITY CONTROL

4.1 A blank using the same extraction ﬂu1d used for the sample must be analyzed for
every 20 extraction on glass containers.

42  One matrix spike should be analyzed per batch; add after filtration of TCLP
extract but before preservation.

43 A Blank using the same extraction fluid used for the sample must be analyzed for
every 10th extraction when applied to ZHE's.

4.4 All ZHE's, glassware, and extraction vessels must be heated for a minimum of 2
hours @ 250° F before use with another sample.

4.5 Any containers stained, etched, or scratched by a sample durmg rotation should
be disposed and replaced.

4.6

All filters used for the determination of metals must be acid washed with 1 N
nitric acid and ninsed three times with DI water.
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APPENDIX
WATER EXTRACTION TEST

1. Extraction Splution - 0.2 M sodium citrate at pH of 5.0 =/- 0.1 by titrating analytical grade
citric acid in DI water with 4.0 N sodium hydroxide. For hexavalent chromium use DI water.
2. Type i- if waste or other material is a millable solid the sample shall pass directly or be
milled to pass through a No. 10 (two millimeter) standard sieve before extraction.
Type ii - if waste is a filterable mixture of liquid and solids in which solids are 0.5% or
greater by weight, separate by using a 0.45 um filter, record initial filtrate volume, sieve or
mill solids to pass No. 10 sieve, extract solids with 1:10 ratio liquid to solid, combine
initial liquid and filtrate extract

Type 1ii - if waste is nonfilterable and nonmillable or oily or tarry it shall be analyzed as

received.

Note: if waste or other material is a liquid containing less than 0.5 % by weight of
undissolved solids it shall not be subject to WET procedure but shall be analyzed
directly. The waste is hazardous if any total concentration exceeds the TTLC value. If
the total concentration is less than the TTLC but exceeds the STLC in mg/l the waste
shall be filtered through 0.45 um membrane filter, the solids discarded and the filtrate
analyzed directly.

Extract as follows: rinse extraction container with 1:1 by volume nitric acid, if extract is to be

analyzed for organics a glass container must be used. If type 11 use 50 g, place in suitable

clean polyethylene or glass container, add 500 ml of extraction fluid, fit with covered air
scrubbers extending into solution and shake vigorously with nitrogen gas for 15 minutes. If
sample is to be analyzed for any volatile organics add sample after dearation with mitrogen.

Quickly seal and place in rotary extractor. Extract for 48 hours between 20 and 40 C. A blank

must be carried through entire procedure with each batch. Filter through medium porosity

prefilter and then a 0.45 um membrane filter.

4. Metals - transfer filtered extracts to clean polyethylene bottle and acidify with nitric acid to
5% by volume,

Organics - transfer filtered extract to clean glass bottles, do not acidify, if not analyzed within
24 hours freeze.

Fluoride - transfer extract to clean polyethylene bottles, do not acidify if not analyzed within
24 hours freeze.

Ll
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TOTAL ORGANIC CARBON

1.0 REFERENCE
1.1  SW-846, Method 9060A. ™
1.2 _EPA 600, Method 415.1
13 Walkley-Black Method for Soils

2.0 REAGENTS -

2.1  Organic Carbon Standard, dissolve 0.2125 g of Potassium Hydrogen Phthalate
(primary standard grade) in 100 ml DI water (conc.=1000 ppm).
2.2 Inorganic Carbon Standard, dissolve 0.3500 g Sodium Bicarbonate and 0.4418 g
of Sodium Carbonate in 100 ml DI water (conc.= 1000 ppm total).
2.3 Sulfunic Actd Solution, dilute concentrated H2SO4 with DI water, ratio of 1:1.
2.4 Check Standard, EPA Standard or equivalent, commercial.
2.5 Certified Organic Carbon Standard (1000 ppm), commercial.

3.0 PROCEDURE
3.1  Instrument Set-Up
3.1.1 Tum "ON" oxygen gas, initiate start-up, check Rotometer for flow.

3.1.2  Allow instrument to reach operating temperature. Unit is operational
when "Ready" light 1s illuminated.

32  ANALYSIS
3.2.1 Water
3.2.1.1 Inject water blanks until less than 3.0 ppm with an SD < 5%.

3.2.1.2 Using Organic and Inorganic standards prepare at least three
calibration standards as follows:

Vol. Stock Std. (ml)} Final Vol. (ml) Conc. (ppm)
0.1 ml 50 2.0
0.5 ml 50 10
2.5ml 50 50
50ml 50 100

3.2.1.3 Verify calibration using certified standard from second source.
The standard must be read within 10% of the true value.
- 3.2.1.4 Daily check instrument using mid-point calibration standard. If
the daily standard 1s not within 10% of the true value, .
recalibrate. e

3.2.1.5 Transfer about 5.0 ml of sample to autosampler. Samples with
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significant particle content should be well mixed before
removal.
3.2.1.6 Set instrument to add 50 ul sulfuric acid and sparge for 4
minutes.
- 3.2.1.7 Analyze samples in quadruplicate, and report average. If
concentration exceeds calibration, dilute with DI water and
reanalyze. Record dilution.

3.2.2 SOILS
3.2.2.1 Weigh out about 0.1 g homogenized soil and transfer to a
COD reactor tube, cap, place in block digestor for 2 hours
at 150 C. Analyze using COD SOP # 8.
3.2.2.2 Using the TOC standard prepare a five-point calibration using
1.0, 10, 20, 40 and 60 mg/kg standards.
! 3.2.2.3 Weigh 0.015 g TOC soil control and place in reactor
i tube/reactor. Take result divided by weight times 2.33, confirm
result 1s within certified acceptable range.
3.3 INSTRUMENT SHUT-DOWN
3.3.1 Initiate "Finish" command from Stand-By Option (Main Menu).
3.3.2  After cool, initiate "Stand-By", tum "OFF" screen. Do pot turn off main
| power switch.

¥ 40  CALCULATIONS
| 41  Record "MN" value from printer. Correct for dilution (MN x dilution).

50  QUALITY CONTROL
5.1  WATER - A blank, duplicate (every 10 samples), spike and spike duplicate are
required on each batch or every 20 samples. Spike recovery must be 75-125%
with an RPD <20. Duplicate RPD <20.
52 SOILS - A blank, sample duplicate and laboratory control is required every

batch or every 20 samples. RPD < 20. Lab Control must be within supplier
certified range of acceptance.
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METHOD 8260 B

VOLATILE ORGANIC ANALYSIS BY GC/MS

SCOPE AND APPLICATION | *

This method is suitable for the determination of volatile organics, boiling points

less than 200 C, 1n water and various solid matrices including oils. The estimated
quantitation limit will vary with each compound but is about 0.002 mg/L or 0.002 ug/g.
For applicable compounds with retention times see chromatogram at end of procedure.

This procedure is restricted to use by analysts expenenced in purge and trap GC/MS and
skilled in the interpretation of mass spectra.

SUMMARY OF METHOD

Volatiles are purged from the matrix using an inert gas, trapped on a solid sorbent,
thermally desorbed and quantitated by capillary GC/MS. Identification of targets is
accomplished by comparing their mass spectra with the electron impact of spectra of

authentic standards. Quantitation is accomplished by comparing the response of a major
1on relative to an internal standard.

INTERFERENCES

3.1 Interferences usually consist of elevated SW-846 Method 8260 blanks due to
volatiles used in the 1ab or carryover from a previous sample that was very

concentrated. Do not blank subtract. Prep lab personnel are not allowed in volatile
lab.

APPARATUS AND MATERIALS

41  Gas Chromatograph/Mass Spectrometer - Hewlett Packard 5971 or 5972 MSD.
Hewlett Packard 5890-1I programmable gas chromatograph. HP Chemstation and
Enviroquant software used to control, aquire and process data.
Column: DB-VRX 60 m x 0.25mm, 1.4um film thickness.

4,2 Purge and Trap Device - Tekmar LSC 3000/ALS 2016 or Dynatech PTA30 with
Teckmar 3000. Systems must be able to heat soils to 40 C and purge 5.0 mi or
5.0 g of sample.

43 Syringes, Hamilton or equivalent, 10 ul, 25 ul, 50 ul, 100 ul, 500 ul, 1 mi and
5 ml.

4.4  Balance, top-loading, 0.1 g accuracy, commercial source.

45  Glassware, class A, 10 mi and 100 ml.

-

REAGENTS
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METHOD 8260 B

Methanol - Purge and trap grade or equivalent, commercial source.

Reagent Water - Deionized or distilled water in which no interferences are noted
at a level above the practical quantitation limit (PQL) for any parameter of
interest.

Stock VOA Standard - Stock standard solutions (200 ug/m!) may be prepared on
a weight/volume basis in methanol using pure standard material, or may be
purchased as certified solutions commercially (Ultra DWM-580 or equivalent).
Store in amber bottle with a teflon-lined screw cap at -10 C or less. All certified
standards are good for 6 months. Second Source Calibration Verification -

NSI C-350, 200 ug/ml.

Working VOA Standard - Dilute 500 ul of stock VOA standard to 2.0 mi in
MeOH for a 50 ug/m! standard. Store at - 10 C or less, good for one week.

- Synthetic Soi], Sea Sand, precleaned, commercial source.

Working Internal and Surrogate Standard - Obtain a 2000 ug/ml internal standard
(Ultra STM-341N, chlorobenzene-ds, 1, 4-difluorobenzene, 1,4-dichlorobenzene-
d4 and pentafluorobenzene) and a 2000 ug/ml surrogate mix (Accustandard
M8260A/B-SS, 4-bromofluorobenzene, dibromofluoromethane and toluene-d8).
For the working 1S/SS standard for the 2016 system dilute 30 ul each to 2.0 m!
with MeOH for a 30 ug/ml each standard. Add 5.0 ul to 5.0 ml water sample or to
5.0 g soil for a 30 ug/L or 30 ug/kg solution. For the PTA-30 dilute 2.0 ml of
stock to 26.65 ml MeOH for a 150 ug/ml solution. Place in autosample standard
syringe, 1.0 ul in 5 ml or 5 g equals 30 ug/L or 30 ug/kg cach.
4-Bromofluorobenzene (BFB) standard, Accustandard CLP-004-100X, 2500
ug/ml or equivalent - dilute 20 ul to 2.0 ml with methanol for a 25 ug/ml standard,
use 10 ul per 5.0 ml water for purging (50 ug/L) or inject 2.0 ul for 50 ng,

Safety - Treat all chemicals as potential carcinogens. Minimize exposure, wear

gloves and prepare all standards in a hood, if possible. MSDS's located in Client
Services.

SAMPLE COLLECTION, PRESERVATION AND HANDLING
6.1 Aqueous samples should be collected in duplicate using pre-cleaned VOA vials

with teflon-lined septa screw cap. Preserve to pH < 2 with HCL Refrigerate at 4 -+/- 2
C. Analyze within 14 days. (Non-preserved samples must be analyzed within 7 days).

6.2 All glassware should be Class A, clean per SOP # 32,

PROCEDURE

7.1

“TUNING : The GC/MS system must be tuned to meet the Bromofluorobenzenc
(BFB) requirements every 12 hrs. Inject 2.0 ul of 25 ug/ml BFB working
et
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standard onto the GC column and analyze using a 35C to 110 C temperature
program ramping at 8 C /min. Display the scan of interest and generate a list of
the masses and their percent relative abundances. Compare to the requirements
stated below and if the requirements are met, generate a copy of the relevant data.

No calibration or sample analysis may begin unti! a successful tune has been
generated. '

NOTE: Purging a 50 ug/L. BFB standard is acceptable for tuning.

MASS ION ABUNDANCE CRITERIA
50 15 to 40 % of mass 95
75 30 to 60 % of mass 95
95 BASE PEAK, 100% RELATIVE ABUNDANCE
96 510 9 % of mass 95
173 less than 2% of mass 174
174 greater than 50 % of mass 95
175 5 to 9% of mass 174
176 greater than 95% but less than 101% OF MASS 174
177 5 to 9% of mass 176

7.2 INITIAL CALIBRATION - A 5 point calibration curve must be generated for
every target compound and surrogates. The levels required for initial calibration
are 10 ppb, 20 ppb, 50 ppb, 100 ppb and 200 ppb for all surrogates and target
compounds. Prepare as follows using the 50 ug/ml working standards:

IS (ul) SS(ul 50 ug/ml}y VOA Std (ul of 50 ug/ml} final vol. (ml}  conc. (ug/L)

5 1 1 5 10
5 2 2 5 20
5 -5 5 5 50
5 10 10 5 100
57 20 20 5 200

Each of the five analyses should contain 30 ug/l of each internal §;fandard.



7.3

S.0.P. No. 77
REV. DATE: 10/8/97
PAGE 4 of 8

METHOD 8260 B

Analyze each standard and each sample under the same conditions i.e.,: Purge
Time: 11.0 minutes; Trap Temp: <30 C; Desorb Time: 2.0 minutes; Desorb
Temp: 225 C; Bake Time: 10 minutes; Bake Temp. 250 C; Jacketed Heater:
s01ls to 40 C. Set GC as follows: Init. Temp : 45° C; Time 1: 6.0 minutes; Rate |:
10.0 C/minute; Final Temp : 190 C; Final Time: 2.0 minutes.

The average response factor and relative standard deviation are calculated for
each of the five concentrations, and the 5 point analysis is evaluated for the

following:

7.2.1 The RSD of all target compounds must be less than 15%.

7.2.2 The 6 CCC compounds (1,1-Dichioroethene, Chloroform, Vinyl
Chloride,1,2-Dichloropropane, Toluene, and Ethylbenzene) must have a
relative standard deviation of less than 30 %.

7.2.3 The 5 SPCC compounds (Chloromethane,1,1-Dichloroethane,

Bromoform, 1,1,2,2-Tetrachloroethane, and Chlorobenzene) must have an
minimum relative response factor as follows:

Chloromethane and 1,1 DCA 0.1

Bromoform 0.1

Chlorobenzene and TCA ©. 03

If the 5 point calibration curve fails to meet these criteria, corrective
actions should be taken and the calibration curve re-analyzed. All target
compounds are quantitated using linear-regression, the correlation
coefficient must be equal or greater than 0.99 or recalibrate. When using
regression do not force the line through zero and do not incorporate a
zero concentration standard as a sixth point. Verify initial calibration

using a 50 ppb second source standard (NSI C-350). Results must be
within 20 % or recalibrate.

7.2.4 Calculate response factor as follows:

RF = (area of 1on target x conc. int. std) / (area of ion int. std. x conc. target)

7.2.5 Calculate final concentration as follows:

Conc. (ug/L or ug/kg) = (area target x conc. IS x dilution factor) / (areas IS x RF)
DAILY CALIBRATION - After a satisfactory initial calibration curve has been
established and verified, the system must be checked every 12 hours using a daily
tune standard (50 ng BFB) and a continuing calibration verification standard
containing 50 ppb of each target analyte (5 ul of working VOA standard in 5 ml
water). After quantitation of the standard, the CCC and SPCC compounds are
checked against the 5 point calibration for the criteria described below.

i
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7.3.1 The 6 CCC compounds must have a relative percent difference of less
than or equal to 20 as compared to the 5 point calibration.

7.3.2  The response factor for the 5 SPCC compounds must be as specified in

p. 7.2.3.

7.3.3 The % D ((true calibration. check conc.-measured conc.)}(100)/true
calibration check conc. of all targets must be equal or less than 20 except
for oxygenated compounds which must be equal or less than-40.

73.4 Evaluate the intemal standard responses and the retention times, If the
RT of any internal standard changes by more than 30 seconds or the area
of any intemal standard changes by a factor of two, correct problem and
reanalyze all affected samples. (see chromatogram at end of SOP)

7.3.5 If the daily standard does not meet the above criteria, re-prepare the 50
ug/ml solution and re-analyze. If this does not correct the
problem, a new 5 point calibration curve must be generated. All data
relevant to the 5 point calibration standard and the daily calibration
standard should be maintained in the QC data book.

METHOD BLANK - Before analysis of each batch of samples, a method blank

must be analyzed using 5 ml DI water or 5 g synthetic soil. Fill a 5.0 ml gas tight

syringe with DI water, add 5.0 microliters of the IS/SS solution containing 30

ug/ml of each to 5.0 ml of DI water. Fill position on autosampler to be purged.

After quantitation, the method blank should not contain any of the analytes of

interest at a level greater than the PQL. If any analyte is present at a leve] greater

than the PQL, a new blank must be analyzed until the system is free from any

interferences. Surrogate recovery in the blank must conform to at least the
criteria listed below:

WATER SOIL
4-BFB 86-115 74 - 121
DBFM 86~ 118 80-120
Toluene-d8 8§ -110 81117
1,2-DCA-d4  80-120 80 -120

If the recovery of the surrogates do not meet the specified criteria, the blank must
be reanalyzed. All data relevant to the blank should be filed with other QC data
for documentation.

SAMPLE ANALYSIS - Allow samples to reach room temperature before
analysis. When using the Tekmar 2016 autosampler place 5.0 mi of the sample
into the 5.0 ml gas tight syringe and transfer to open position on the 2016

s
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autosampler. Add 5.0 ul of the IS/SS solution containing 30 ug/mi of each
internal standard and surrogate standard to the unknown and purge the sample as
described above. For soils weigh a 5.0 g aliquot, place in autosampler, place 5.0
nl of DI water in a 5 ml gas-tight syringe, add 5.0 ul of the 30 ug/ml IS/SS
internal standard and surrogate standard, add to soil position in autosampler, heat
to 40 C and purge as before. When using the Dynatrap PTA-30 autosampler, fill
the standard syringe with 150 ug/ml internal standard and surrogates. 1.0 ul is
automatically added to each sample for a final concentration of 30 ppb each. The
recovery of the intemal standards and surrogate standards are calculated and
compared to the himits specified above. If recovery is not within the specified
range, the sample must be reanalyzed. If reanalysis of the sample does not
correct the situation, the system should be examined and action taken to correct
the situation. If the concentration of any analyte is above the working range of
the instrument (1.e., 200 ug/L), an appropriate dilution of the sample must be
analyzed. Use a second unopened VOA vial to repeat analysis or prepare a
dilution. The operator's expericnce with both this method and with the instrument
should weigh heavily on the dismissal or acceptance of the data generated. Check
the pH of the sample with indicator paper. Note in logbook to nearest whole pH.
Dilute water samples by injecting appropriate amount into 5 ml gas-tight syringe
partially filled with DI water. For water-miscible hiquids prepare a 50 X dilution
by injecting 100 ul into a 5 ml DI water in a 5 ml syringe. For soils, dilutions may
be made by reducing the amount purged 1.e. min. of 1 g or extracting 5 g with 5.0
ml methanol and injecting 100 ul into 5 ml DI water in a 5 ml gas-tight syringe
for a 50 X dilution. Do not inject more than 100 ul of methanol per 5 ml water.

7.6 Determine dilution factor as if 1 g was purged instead of 5 g the enter a dilution
factor of 5. Enter in dilution field of LIMS which will multiply the integrated
result times that factor. For methanol extractions when using 5 g sample to 5 ml
methanol. If needed, determine dilution factor for solids as follows: 5/ ml MeOH
purged.

7.7 All calculatioms must be performed by the analyst and indicated on the

' worklist prior to entry into the LIMS.

8.0 QUALITY CONTROL
8.1 MATRIX SPIKE / MATRIX SPIKE DUPLICATE/CS - A matrix spike, matrix
spike duplicate and L.CS should be analyzed per batch, not to exceed 20 samples of
a given matrix. Recovery ranges for matrix spikes shall be within statistically
derived limits. After analysis of the oniginal sample, 5.0 ml (water) or 5.0 g (soil)
of the sample 1s reanalyzed after spiking with 5 ul of working VOA standard (50

o
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ppb) of the target compounds. Check % recovery and confirm that the following
are within limits below: 1,1;dich10r06th21ne, trichloroethene, benzene, toluene, and
chlorobenzene. If the sample required dilution on the original run in order to bring
a}l analyte concentrations into the calibration range of the instrument, the same
dilution should be analyzed for the matrix spike and matrix spike duplicate. The
percent recovery and RPD of the matrix spike and spike duplicate compounds is
calculated and compared to the QC limuts specified: i

Compound % Recovery  RPD % Recovery RPD

Water Soil Soil
1,1 -DCE 61 - 145 0-14 59-172 0-22
TCE 71-120 0-14 62 - 137 0-24
Benzene 76127 0-1l1 66 - 142 0-21
Toluene 76-125 0-13 59-139 0-21
Chlorobenzene 75 - 130 0-13 60-133 0-21

All relevant QC requirements as pertains to internal and surrogate standard
recoverles is also evaluated. The amount of each of the matrix spike compounds
present in the original sample should be subtracted from the values determined by
the matrix spike and matrix spike duplicate analyses. The relative percent
difference between the matrix spike and matrix spike duplicate is calculated as
follows:

Imatrix spike] - [matrix spike duplicate] * 100%

[matrix spike + matrix spike duplicate/2]

For every batch, a 50 ppb LCS (laboratory control standard) using 5 ul of working
VOA standard containing all target compounds in 5 ml DI water or 5 g synthetic
soil must be analyzed. Determine % recovery for each analyte. Recovery must be
70 - 130 % or repeat all affected samples. If any IS/SS fails repeat all samples in
the batch.

All QA/QC data pertaining to the calibration procedutes (both the initial 5 point
calibration curve and all daily standards), all method blanks, and ail matrix
spike/matrix spike duplicates should be filed in a separate QA/QC file for
documentation and quick reference to any sample analyses to which they pertain.
All QA/QC data should be approved by the GC/MS supervisor or sentor analyst
before sample analysis begins.

-~
S
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8.2  MDL's must be determined yearly per 40 CFR 136 Appendix A. For waters use a
0.002 ug/ml concentration and for soils use 0.005 ug/g. Calculate using the
standard deviation of seven consecutive replicates, multiply std. deviation by
314, The result must be less than the reporting level.
8.3  Control charts will be used for trend analysis on the LCS, MS and MSD.
These are generated monthly. Examples are attached.
9.0 REFERENCES

9.1 SW-846 Method 8260B," Rev.2, Jan 1995

10.0 CORRECTIVE ACTION
~10.1 Each applicable section contains the required corrective action if specified criteria
are outside limits.
10.2 Most problems may be corrected by changing traps, remaking a standard, performing
column maintenance, etc. All maintanence is to be recorded in the maintenance log.

10.3 If routine maintenance does not correct the problem notify your supervisor
immediately.



' Quantitation Report

Data File : C:\HPCHEM\1\DATA\VS(O709B.D

Acg Time : 10 Jul 97 9:04 am Operator: HP-1
Sample : CON CAL Inst 5971 - In
_Misc : . Multiplr: 1.00
Quarnt Tlme Jul 10 14:48 13587
Method : C:\HPCHEM\1\METHODS\8260S.M
Title - : 8260 VOLATILES
Last Update : Thu Jul 10 09:25:12 1997
Response via : Multiple Level Calibration
Internal Standards R.T. QIon Response Ceonc Units Dev (Min)
1) Pentafluorocbenzene 7. .13.62 168 216659 30.00 ug/L g.00
26) 1,4-Difluorobenzene 14.84 114 366683 30.00 ug/L .00
42) Chlorcbenzene-ds . 19.31 119 90940 30.00 ug/L -0.01
55) 1,4-Dichlorobenzene-d4 23.00 152 128657 30.00 ug/L  -0.01
System Monitoring Compounds : %Recovery
21) 1,2-Dichloroethane-d4 - 13.71 65 109739 30.61 ug/L 102.04%
) Dibromofluoromethane 13.06 111 110063 30.19 ug/L 100.64%
8) Toluene-ds . _ 17,34 98 376667 30.06 ug/L 100.19%
} Bromeofluorcbenzene - 20.98 95 127750 28.49 ug/L 94.95%
Target Compounds oL Qvalue
2) chhlorodlfluoromethane,-" 6.12 85 186330 59.23 ug/L 82
3) Chloromethane : 14 .54 50 376323 59.97 ug/L 95
) Vinyl Chloride ; 6.94 62 253476 49.71 ug/L # 1
) Bromomethane .. 7.78 96 156688 51.68 ug/L 97
6) Chloroethane 8.04 64 190451 48.63 ug/L # 81
7) Trichlorofluoromethane 9.08 101 202234 40.88 ug/L 96
8) Acetone 9.24 43 31561 34.49 ug/L 91
9) 1,1-Pichloroethene 10.01 96 187731 53.50 ug/L # 75
10) Methylene Chloride 10.25 84 233754 56.48 ug/L # 67
11) Carbon Disulfide 10.64 76 4560524 52.03 ug/L 100~
12) trans-1,2-Dichlorcethene = 11.33 61 387291 57.15 ug/L # 80
13) Methyl-t-butyl ether - 11.50 73 498449 52.12 ug/L 95
14) 1,l-Dichloroethane 11.71 63 430885 57.19 ug/L # a8
15) 2-Butanone . 12.38 43 426491 50.47 ug/L # 75
16) Diisopropyl ether - 12.38 45 854797 53.05 ug/L # 85
17) cis-1,2-Dichloroethene 12.57 61 302936 56.80 ug/L # 80
18)_ Bromochloromethane 12.82 130 125616 54.13 ug/L 95
9) -Chloroform 12.88 83 368126 - 57.28 ug/L 98
20) 2,2-Dichloropropane 13.00 77 296867 54.47 ug/L 93
23) 1,2-Dichloroethane 13.83 62 246605 52.87 ug/L # 95
24) 1,1,1-Trichloroethane 13,97 g7 289060 55.23 ug/L # 92
25) 1,1-Dichloropropene 14.22 75 318538 57.63 ug/L 97
27) Carbon Tetrachloride 14.49 117- 234181 52.39 ug/L 97
28) Benzene 14.55 78 870746 53.34 ug/L 100
29) Dibromomethane 15.33 174 106441 50.78 ug/L # 82
30) 1,2-Dichlocropropane ‘ 15.37 63 233236 52.90 ug/L # - 87
31) Trichloroethene 15.43 130 226180 54.25 ug/L 96
32) 2-Chloro vinyl ether 15.37 63 233236  49.65 ug/L 89
33) Bromodichloromethane ~ 15.50 129 24602 50.11 ug/L 84
34) cis-1,3-Dichloropropene . 16.36 75 289025 £8.93 ug/L --~98
35) 4-Methyl-2-Pentanone 16.49 43 196686  49.46 ug/L # 83
36) trans-1,3-Dichloropropene 16,94 75 226488 .~ 46.36 ug/L 97
(#) = qualifier out of range (m) = manual integration

VS0709B.D 82608.M Mo Jul }4 13:04:32 1997 HP1 Page 1



Data File
Acqg Time
Sample
_Misc

Quant Tlme

Method
Title -
Last Update
Response via

Quantitation Report
C:\HPCHEM\ 1\DATA\VS0709B.D
10 Jul g7 9:04 am

CON CAL

Jul 10 14:48 1997

C:\HPCHEM\ 1\METHODS\8260S .M

B260 VOLATILES )
Thu Jul 10 09:25:12 1997
Multiple Level Calibration

Compound R.T. QIon Response

37) 1,1,2-Trichlorocethane ~. 17.18 97 139522
39} Toluene 17.44 91 834146
40) 1,3-Dichloropropane : -17.49 76 267446
41) 2-Hexanone . 17.67 43 116832
43) Dibromochloromethane 17.89 129 152153
44) 1,2-Dibromoethane i8.23 107 145042
45) Tetrachloroethene i8.44 166 197234
46) 1,1,1,Z2-Tetrachlorcethane 19.26 131 164922
47) Chlorobenzene ... 19.37 112 511402
48) Ethylbenzene i9.61 91 B70818
49) m,p-Xylene 19.86 91 1285446
50) Bromeform - 20.07 173 78002
51) Styrene ©20.32 104 535099
52) o-Xylene 20.42 91 663923
53 1,1,2,2- Tetrachloroethane 19.25 133 155921
54) 1,2,3-Trichloropropane 20.631 110 45211
56) ISOprOpylbenzene 20.91 105 B78370
58) Bromobenzene 21.30 77 319968
59) Propylbenzene 21.55 91 | 991631
60) 2-Chlorotoluene 21.72 91.. 562722
61) 4-Chlorotoluene . 21.82 91 536284
62) 1,3,5-Trimethylbenzene 21.%6 105 652608
63) t-Butylbenzene . 22.43 119 609721
64} 1,2,4-Trimethylbenzene 22.59 105 637973
65} sec-Butylbenzene 22.78 105 968017
66) 1,3-Dichlorcbenzene . 22.94 146 343549
67) 1,4-Dichlorobenzene 23.05 146 333869
68) 1,2-Dichlorobenzene 23.69 146 311233

9)_p-Isopropyltoluene 22.43 119 609721
70) -Butylbenzene 23.81 91 676473
72} 1,2,4~-Trichlorobenzens 27.57 180 159775
73} Naphthalene _ 28.16 128 3539466
74) Hexachlorobutadiene 28.27 225 125832
75) 1,2,3-Trichlorcobenzene 28.63 180 138291
(#} = qualifier out of range (m) = manual integration

VSQ709BR.D 82608.M

Mon Jul 14 13:04:36 1987

Operator: HP-1
Inst 5971 - In
Multiplr: 1.00
Conc Unit Qvalue
50.70 ug/L 98
55.24 ug/L 100
49.95 ug/L # 72
45.17 ug/L-#. 82
49.87 ug/L 97
50782 ug/L 97
55.13 ug/L 91
53.47 ug/L 97
54.28 ug/L 99
54.35 ug/L 98
110.39 ug/L 97
45.02 ug/L 99
51.77 ug/L 100
56.39 ug/L 96
52.91 ug/L 1
48.93 ug/L 41
53.58 ug/L 97
52.14 ug/L # 82"
52.99 ug/L # 97
54.05 ug/L # 96
51.16 ug/L 97
53.82 ug/L 98
55.11 ug/L 98
51.86 ug/L io00
55.79 ug/L 94
50.95 ug/L 99
49.49 ug/L 100
50.69 ug/L 100
55.03 ug/L # 60
51.85 ug/L 92
43.19 ug/L g8
44,32 ug/L 100
51.70 ug/L 96
43.00 ug/L 96

el

HP1 Page 2



Data File
Acg Time

Sample
Misc

Quant Time:

Method
Title -

Last Update
Response via

Quantitation Report

C:\HPCHEM\ 1\DATA\VS07098B.D

10 Jul 97
CCN CAL

9:04 am

Jul 10 14:48 1997

C:\HPCHEM\1\METHODS\82608.M
8260 VOLATILES

Thu Jul 10 09:25:12 1997
Multiple Level Calibration
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HP-1
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Specialized Assays
S.0P. No. 78
REV. DATE: 2/6/98
PAGE 1 of 4

METHOD 8151

EXTRACTION & DERIVATIZATION, CHLORINATED HERBICIDES

REFERENCES *

1.1

SW-846, 3rd Edition, Method 8151 A

1.2 Standard Methods for the examination of water and wastewater, 17th Ed,,
Method 6640

REAGENTS

2.1 Sulfuric acid, reagent grade, commercial source, (1:3) - Slowly add 25 ml conc.
sulfuric acid to 75 ml DI water.

2.2 Hydrochloric acid, conc., reagent grade, commercial source.

2.3 Potassium hydroxide, reagent grade, commercial source, prepare 37% solution by
dissolving 37 ¢ KOH pellets in 100 ml DL

24 Acetone - Pesticide grade or equivalent, commercial.

2.5  Diethy! ether - Pesticide grade or equivalent commercial.

2.6 Isooctane, methano!l - Pesticide grade or equivalent, commercial.

2.7  Methylene Chloride - Pesticide grade or equivalent, commercial.

2.8 Acidified, anhydrous, Sodium sulfate - Heat granular sodium sulfate in an oven
for 4 hours at 400 ° C. Acidify by slurrying 100 g sodium sulfate with just
enough diethyl ether to cover the solid; add 0.1 m! concentrated sulfuric acid and
mix thoroughly. Remove the ether by evaporation. Mix 1 g with 5 ml water and
measure the pH. The pH must be less than 4. Store at 130 C.

29  Diazald - Aldrich Chemical Co.

2.10  Surrogate, 2,4-dichlorophenyl acetic acid standard, 5.0 ug/ml, spike with 1.0 ml.

2.11 Herbicide Spike, free acids, spike with 1.0 ml.

EXTRACTION

31 Soils, Sediment or Other Solids

3.1.1 Using concentrated HCI, adjust the pH of 30 g, dry weight, of a well
mixed sample to < 2 . Dry to free flowing mix using acidified sodium
sulfate.

3.1.2 Add 1.0 ml surrogate standard and if needed 1.0 ml spike.

3.1.3 Add 100 m! methylene chloride/acetone (1:1) to beaker, sonicate for 3
minutes at full power, pulse at 50% duty cycle. Allow solids to settle.

- Transfer organic layer to beaker. Extract twice more using same process.
Combine all extracts. Filter through acidified sodium sulfate into a 500 ml

- flask. Add 10 g acidified sodium sulfate and periodically shake, Dry for at

least 2 hours.

i
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3.14 Transfer to K-D and reduce volume to 5 ml. Add 5 ml of 37 % aqueous
potassium hydroxide to the extract, add boiling chip, reflux the mixture
for 2 hours in a 60-65 C water bath. Allow to cool.

S-L5  Transfer the hydrolyzed ageous solution to a separatory funnel and extract
three times with 100 ml portions of methylene chloride. Discard. The
herbicides are in the basic water phase.

3.1.8 Adjust the water phase to a pH less than 2 with cold sulfuric acid (1:3),

© mix well, extract with 40 ml diethyl ether and twice with 20 ml portions
of ether. Combine extracts, filter through pre-rised and acidified sodium
sulfate. Collect the dried extract in a flask containing 10 g acidified
anhydrous sodium sulfate. Periodically shake, allow to dry at least 2
hours.

3.1.9 Quantitatively transfer to K-D and concentrate the sample using a 3-ball
Snyder column. Concentrate to approximately 4 ml of ether. Transfer to
diazomethane generator,

Aqueous Samples

3.2.1 Usinga 1 L graduated cylinder, measure approximately but accurately | L
of sample. Place the sample into a 2 L separatory funnel. Add 250 g of
NaCl, shake until dissolved. Add 1 m] surrogate and if needed 1 ml spike.
Add 17 m] of 6 N NaOH, shake, check that pH is greater than 12 or add
more NaOH. Let sit for at least 2 hours with periodic shaking.

3.2.2 Rinse the sample bottle with 60 ml of methylene chioride and pour the
rinsate into the separatory funnel.

3.2.3 Shake the funnel for 2 minutes with periodic venting. Allow the layers to
separate for at least 10 minutes. Mechanically break any emulsions.
Discard the organic layer.

3.2.4 Repeat the extraction two times using 60 mi methylene chloride each
time, Discard organic layer. Add 17 mi cold 12 N sulfuric acid to the
hydrolyzed sample, shake. Confirm pH is less than 2 or add more acid.

325 Add 120 ml diethyl ether, shake well for 2 minutes with venting. Allow
layers to separate for at least 10 minutes. Mechanically break any
emulsion. Collect the ether phase in a flask containing 10 g of acidified
anhydrous sodium sulfate. Vigorously shake extract with drying agent.
Return water phase to separatory funnel and repeat extract twice with 60

1l portions of ether. Combine all ether portions. Allow to remain in
contact with drying agent for at least 2 hours.

~3.277 Remove the sodium sulfate by filtering through acidified glass wool.

Transfer to K-D, rinse flask with ether and add to K-D, add boiling chips,

P
e
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concentrate to about 0.5 ml, rinse snyder with about 0.2 ml ether, add 1.0

mi i1sooctane and 0.5 ml methanol, dilute to 4 ml with ether. Transfer to
diazomethane generator.

40 DERIVATIZATION
Ground Water/ Soils

4.1

4.2

4.1.1

4.1.2

4.1.10

41.11
4.1.12

Prepare the diazomethane by adding 4.5 ml ether to a clean, dry,
unscratched 40 m1i vial with a septum top.

After adding 0.15 g Diazald to a 12 x 75 mm tube, place the tube into the
larger vial which contains the ether. Using a syringe, add 0.5 ml water to
the tube containing the Diazald. Seal the vial

Place the apparatus in an ice bath under a hood. DO NOT ALLOW
EXPOSURE TQ GENERATED TOXIC GASES!

Using a syringe, puncture the septum and slowly add 0.5 ml 5 N NaOH
dropwise into the reagent tube. Gas evolution should be obvious. NOTE:
Pressure in the vial could eject the plunger from the syringe!

Remove the syringe and check the system for leaks. (A drop of water.
placed at the puncture point will verify re-sealing of the vial.)

Allow the reaction 20 minutes to complete; then carefully - under the
hood - remove the vial cap. There should be some pressure within the vial.
The ether should be yellow from the diazomethane present. Remove the
inner reaction tube. If using more than one vial, combine the generated
diazomethane.

Add 2.0 mi of the diazomethane reagent to the ether extract from steps
3.1.16 and 3.2.11. .

Submerge all generator components in water to remove all traces of
reactants. )
The derivatization should proceed for 30 minutes after which the ether is
removed under a gentle stream of nitrogen. The solution may be warmed
slightly.

_Once the ether is removed - near dryness - 10 ml toluene is added.
The samples are ready for analysis.

Wastewater (2,4-D, 2,4,5-T, silvex only)

42.1

4272

The extract from 3.2.11 is combined with 0.5 m! toluene and concentrated
-t0 0.5 m! using a K-D apparatus or nitrogen blowdown.
Add 0.5 ml boron trifluoride reagent. Heat at 50° C for 30 minutes.

«4.2.3 Cool and add acidified sodium sulfate solution so that the upper toluene

layer can be easily removed. Shake vigorously.
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42.4 After phase separation remove the toluene.

42.5 A Pasteur pipet is plugged with glass wool and packed with 1.5 cm
magnesia-silica gel over-layered with 2.0 cm acidified sodium sulfate.

436 Pipet the toluene from 4.2.4 onto the top of the column. Rinse the
receiver from step 4.2.3 with small (0.5 ml) volumes of toluene and add
these to the top of the column once the column has drained below the top

of the solid. The final column eluent volume should be 2.0 ml. Dilute to
5.0 ml with toluene,

50 QA/QC
5.1 Water samples must be extracted within 7 days, soils within 14 days.
5.2 All glassware and associated items should be acid washed or low recoveries may result.
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TABLE D-1 - SOIL PARAMETERS
PQL
PARAMETER METHOD mg/kg

Antimony 60108 10
Arsenic 6010B 1.0
Beryllium 6010B 1.0
Cadmium 6010B 1.0
Chromium 6010B 1.0
Copper 6010B 1.0
Lead 6010B 1.0
Mercury 7471A 0.1
Nickel 6010B 1.0
Selenium 6010B 1.0
Silver 6010B 1.0
Thallium 6010B 1.0
Zinc 6010B 10
Cyanide 9012A 2.0
Sulfide S030A 1.0
Chloride 9056,9251 1.0
Phenols 9066 0.5
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS
PQL
PARAMETER METHOD mg/kg
Aroclor 1016 8082 0.033
Aroclor 1221 8082 0.067
Aroclor 1232 3082 0.033
Aroclor 1242 8082 0.033
Aroclor 1248 8082 0.033
Araclor 1254 8082 0.033
Aroclor 1260 8082 0.033
Aldrin 8081A 0.0017
a-BHC 8081A 0.0017
b-BHC 8081A 0.0017
d-BHC 8081A 0.0017
g-BHC, Lindane 8081A 0.0017
Chlordane 8081A 0.0017
4 4-DDD 8081A 0.0033
4 4'-DDE 8081A - 0.0033
44'DDT 8081A 0.0033
Dieldrin 8081A 0.0033
Endosulfan I 8081A 0.0017
Endosulfan II B081A 0.0033
Endosulfan sulfate 8081A 0.0033
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL
PARAMETER METHOD mg/kg
Endrin 8081A 0.0033
Endrin aldehyde 8081A 0.0033
Heptachlor 8081A - 0.0017
Heptachlor epoxide 8081A 0.0017
Methoxychlor 8081A 0.0167
Toxaphene 8081A 0.167
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL

PARAMETER METHOD mg/ke
Acetone 82608 0.610
Acetonitrile 8260B 0.005
Acrolein 8260B 0.010
Acrylonitrile 8260B (0.010
Allyl chloride 8260B 0.010
Benzene 8260B 0.002
Bromodichloromethane 8260B (.002
Bromoform 8260B 0.002
Bromomethane 8260B 0.002
2-Butanone 8260B 0.010
Carbon disulfide 8260B 0.002
Carbon tetrachloride 8260B (.002
Chlorobenzene 8260B 0.002
Chloroethane 8260B 0.002.
Chloroform 8260B 0.002
Chloromethane ' 8260B 0.002
Chloroprene . 8260B 0.005
1,2-Dibromo-3-chloropropane 8260B 0.002
Dibromochloromethane 8260B 0.002
1,2-Dibromoethane 8260B 0.002

Dibrompmethane 8260B 0.002
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS
PQL
PARAMETER METHOD mg/kg
1,4-Dichloro-2-butene 8260B 0.002
1,2-Dichlorobenzene 8260B 0.002
1,3-Dichlorobenzene 8260B 0.002
1,4-Dichlorobenzene 8260B 0.002
Dichlorodifluoromethane 8260B 0.002
1,1-Dichloroethané 82608 0.002
1,2-Dichloroethane 8260B 0.002
1,1-Dichloroethene 8260B 0.002
1,2-Dichloroethene (total) 8260B 0.002
1,2-Dichloropropane 8260B 0.002
cis-1,3-Dichloropropene 8260B 0.002
trans-1,3-Dichloropropene 8260B 0.002
1,4-Dioxane 8260B 0.10
Ethylbenzene 8260B 0.002
Ethyl methacrylate 8260B 0.010
Hexachlorobutadiene 8260B 0.002
2-Hexanone 8260B 0.010
Iodomethane 8260B 0.002
Isobutyl alcohol : 8260B 0.010
Methacrylonitrile 8260B 0.005

Methyl methacrylate ' 8260B 0.005
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL

PARAMETER METHOQOD mg/kg

4-Methyl-2-pentanone 8260B 0.010
Methylene chloride 8260B 0.002
Pentachloroethane 82608 0.002
Propionitrile 8260B 0.005
Styrene 32608 0.002
1,1,1,2-Tetrachloroethane 8260B 0.002
1,1 ,2,2-Tetrachloroethane 8260B 0.002
Tetrachloroethene 8260B 0.002
Toluene 8260B 0.002
1,2, 4-Trichlorobenzene 8260B 0.002
1,1,1-Trichloroethane 8260B 0.002
1,1,2-Trichloroethane 82608 0.002
Trichloroethene 8260B 0.002
Trichlorofluoromethane 8260B 0.002
1,2,3-Trichloropropane 8260B 0.002
Vinyl acetate 8260B 0.010
Vinyl chloride 8260B 0.002

Xylenes 82608 0.002



QAPP For The Remedial Investigation
bidwest Metallics L.P.
Revision: 9/98

Appendix D
Page 7 of 31

TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL

PARAMETER METHOD mg'kg

Acenaphthene 8270C 0.333
Acenaphthylene 8270C 0.333
Acetophenone 8270C 0.333
2-Acetylaminofluorene 8270C 1.670
4-Aminobipheny! 8270C 1.670
Aniline ‘ 8270C 0.825
Anthracene 8270C 0.333
Aramite 8270C 0.333
Benzo(a)anthracene 8270C 0.333
Benzo(a)pyrene 8270C ' 0.333
Benzo(b)fluoranthene : 8270C 0.333
Benzo(g,h,i)perylene 8270C 0.333
Benzo(k)fluoranthene 8270C 0.333
Benzyl Alcohol - 8270C [.67
4-Bromophenylphenylether 8270C 0.333
Butylbenzylphthalate 8270C 0.333
4-Chloro-3-methylphenol 8270C 0.333
4-Chloroaniline 8270C 0.333
Chlorbenzilate §270C 1.67
bis(2-Chloroethoxy)methane 8270C 0.333

bis(2-Chloroethy)ether ' 8270C 0.333
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

| PQL

PARAMETER METHOD mg/kg

bis(2-Chloroisopropyl)ether 8270C 0333
Bis(2-ethylhexy!)phthalate 8270C 0.333
2-Chloronaphthalene 8270C 0.333
2-Chlorophenol 8270C 0.333
4-Chlorophenylphenylether 8270C 0.333
Chrysene _ 8270C 0.333
Diallate 8270C 1.67
Dibenzofuran , 8270C 0.333
Dibenz(a,h)anthracene 8270C 0.333
3,3'-Dichlorcbenzidine 8270C . 0.666
2,4-Dichlorophenol 8270C 0.333
2,6-Dichlorophenol 8270C 1.67
Diethylphthalate 8270C 0.333
Dimethoate ' 8270C 1.670
p-Dimethylaminoazobenzene 8270C 1.670
3,3'-Dimethylbenzidine 8270C 0.666
7,12-Dimethylbenz[a]anthracene 8270C 1.67
2,4-Dimethylphenol 8270C 0.333
Dimethylphthalate 8270C 0.333
a,a-Dimethylphenethylamine 8270C 0.333

Di-n-butylphthalate 8270C 0.333



QAPP For The Remedial Investigation
Midwest Metallics L.P.
Revision: 9/98

Appendix D
Page 9 of 31

TABLE D-1 (CONTINUED) - SOIL PARAMETERS

' PQL

PARAMETER METHOD mg'kg

4,6-Dinitro-2-methylphenol 8270C ' 0.825
1,3-Dinitrobenzene . 8270C 1.67
1,2-Dinitrobenzene 8270C 0.333
2,4-Dinitrophenol 8270C 0.825
2,4-Dinitrotoluene 8270C 0.333
2,6-Dinitrotoluene 8270C 0.333
Di-n-octylphthalate ' 8270C 0333
Dinoseb ‘ g8270C 0.333
Diphenylamine 8270C 1.67
Disulfoton 8270C 0.333
Ethylmethane sulfonate 8270C 1.67
Famphur 8270C 1.67
Fluoranthene 8270C 0.333
Fluorene ' 8270C 0.333
Hexachlorobenzene 8270C 0.333
Hexachlorocyclopentadiene 8270C 0.333
Hexachloroethane 8270C 0.333
Hexachlorophene ' 8270C 0.333
Hexachloropropene 8270C 1.67
Indeno(1,2,3-cd)pyrene ' 8270C 0.333

Isodrin : R270C 1.670
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL
PARAMETER METHOD mg/kg

Isophorone 8270C 0.333
Isosafrole 8270C 1.670
Methapyrilene 8270C 1.670
3-Methyicholanthrene 8270C 1.670
Methylmethanesulfonate _ 8270C 1.67
2-Methylnaphthalene 8270C 0.333
2-Methylphenol 8270C 0.333
3-Methylphenol 8270C 0.333
m,p-Methylphenol 8270C 0.333
Naphthalene 8270C 0.333
1,4-Naphthaquinone 8270C 1.67
1-Naphthylamine 8270C 1.67
2-Naphthylamine 8270C 1.67
2-Nitroaniline - 8270C 0.825
3-Nitroaniline 8270C 0.825
4-Nitroaniline 8270C 0.825
Nitrobenzene 8270C 0.333
5-Nitre-o-toluidine 8270C 1.67
2-Nitrophenol : 8270C 0.333
4-Nitrophenol 8270C 0.825

4-Nitroquinoline N-oxide 8270C 0.333
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL
PARAMETER METHOD mg/kg
N-nitrosodibutylamine 8270C 1.67
N-nitrosodiethylamine 8270C 1.67
N-nitrosodi-n-propylamine 8270C 0333
N-nitrosodiphenylamine 8270C 0333
N-nitrosodimethylamine 8270C 0.333
N-nitrosomethylethylamine 8270C 1.67
N-nitrosomorpholine 8270C 0.333
N-nitfrosopipernidine ' 8270C 1.67
N-nitrosopyrrolidine ' 8270C 1.67
Pentachlorobenzene 8270C 1.670
Pentachloronitrobenzene 8270C 1.670
Pentachlorophenol ' 8270C 0.825
Phenacetin 8270C 1.670
Phenanthrene 8270C 0333
Phenol 8270C 0.333
1,4-Phenylenediamine 8270C 0.333
Phorate 8270C 0333
2-Picoline 8270C 0.333
Pronamide 8270C 1.670
Pyrene 8270C 0.333

Pyndine 8270C 0.333
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TABLE D-1 (CONTINUED) - SOIL PARAMETERS

PQL.
PARAMETER METHOD mg/kg
Safrole 8270C 1.670
1,2,4,5-Tetrachlorobenzene 8270C 1.670
2,3,4,6-Tetrachlorophenol 8270C 1.670
Tetraethylpyrophosphate ' 8270C 0.333
Thionazine 8270C 1.670
o-Toluidine 8270C 0.333
1,2,4-Trichlorobenzene 8270C 0333
2,4,5-Trichlorophenol 8270C 0.825
2,4,6-Trichlorophenol 8270C 0.333
0,0,0-Triethylphosphorothiocate 8270C 1.670

1,3,5-Trinitrobenzene ' 8270C 1.670
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PQL
PARAMETER METHOD mg/'kg
Antimony 6010B 10
Arsenic 6010B 1.0
Beryllium 6010B 1.0
Cadmium 6010B 1.0
Chromium 6010B 1.0
Copper 6010B 1.0
Lead 6010B 1.0
Mercury T471A 0.1
Nickel 6010B 1.0
Selenium 6010B 1.0
Silver 6010B 1.0
Thallium 6010B 1.0
Zing 6010B 10
TOC Walkly Black 30
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TABLE I}-3 - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL

PARAMETER METHOD mg'kg
Antimony : 6010B 10
Arsenic 6010B 1.0
Beryllium 6010B 1.0
Cadmium 6010B 1.0
Chromium 6010B 1.0
Copper 6010B 1.0
Lead 6010B 1.0
Mercury 7471A 0.1
Nickel 6010B ' 1.0
Selenium 6010B 1.0
Silver 6010B . 1.0
Thallium | 6010B 1.0
Zinc | 6010B 10
Cyanide 901ZA 2.0
Sulfide 9030A ' 1.0
Chloride 9056,9251 1.0
Phenols 9066 05
Reactivity s.8.3 SW-846
Corrosivity ill0 6.35 mm/yr
Flash Point 1010

Paint Filter ~ 9095A
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg

Aroclor 1016 3082 0.033
Aroclor 1221 8082 0.067
Aroclor 1232 8082 0.033
Aroclor 1242 ' 8082 0.033
Aroclor 1248 8082 0.033
Aroclor 1254 8082 0.033
Aroclor 1260 8082 0.033
Aldrin 8081A 0.0017
a-BHC 8081A 0.0017
b-BHC 8081A 0.0017
d-BHC 8081A 0.0017
g-BHC, Lindane 8081A 0.0017
Chlordane 8081A 0.0017
4,4'-DDD , 8081A 0.0033
4,4'-DDE 8081A 0.0033
44'DDT 8081A 0.0033
Dieldrin 8081A 0.0033
Endosulfan I 8081A 0.0017
Endosulfan I ' 2081A 0.0033

Endosulfan sulfate 3081A 0.0033
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHGCD mg/kg

Endrin 8081A 0.0033
Endrin aldehyde | 8081A © 0.0033
Heptachlor 8081A 0.0017
Heptachlor epoxide - R081A 0.0017
Methoxychlor 8081A 0.0167

Toxaphene 8081A 0.167
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg

Acetone 8260B 0.010
Acetonitrile 8260B 0.005
Acrolein ' 8260B 0.010

Acrylonitrile 8260B 0.010
Allyl chloride 8260B 0.010

Benzene 8260B 0.002
‘Bromodichloromethane 8260B 0.002
'Bromoform 8260B 0.002
Bromomethane ' 8260B 0.002
2-Butanone _ 8260B 0.010

Carbon disulfide - 8260B 0.002

Carbon tetrachloride 8260B 0.002

Chlorobenzene ' 8260B 0.002

Chloroethane 8260B 0.002

Chloroform 8260B 0.002

Chloromethane 8260B 0.002

Chloroprene 8260B 0.005

1,2-Dibromo-3-chloropropane 8260B 0.002

Dibromochloromethane 8260B 0.002

1,2-Dibromoethane 8260B 0.002

Dibromomethane 8260B 0.00?



QAPP For The Remedial Investigation
Midwest Metallics L..P.

Revision: 9/98

Appendix D

Page 18 of 51

TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg
1,4-Dichloro-2-butene 8260B 0.002
1,2-Dichlorobenzene 8260B 0.002
1,3-Dichlorobenzene 8260B 0.002
1,4-Dichlorobenzene 8260B 0.002
Dichlorodifluoromethane 8260B 0.002
1,1-Dichloroethane - ' 8260B 0.002
1,2-Dichloroethane 3260B 0.002
1,1-Dichloroethene 8260B 0.002
1,2-Dichloroethene (total) 8260B 0.002
1,2-Dichloropropane ' 8260B 0.002
cis-1,3-Dichloropropene 8260B 0.002
trans-1,3-Dichloropropene 8260B 0.002
1,4-Dioxane - 8260B 0.10
Ethylbenzene 8260B 0.002
Ethyl methacrylate 8260B 0.010
Hexachlorobutadiene 8260B 0.002
2-Hexanone 3260B 0.010
Jodomethane 8260B 0.002
Isobutyl alcohol ' 8260B 0.010
Methacrylonitrile 8260B 0.005

Methyl methacrylate 8260B 0.005
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

BQL
PARAMETER METHOD mg/kg

4-Methyl-2-pentanone 8260B 0.010
Methylene chloride 8260B 0.002
Pentachloroethane 8260B 0.002
Propionitrile 8260B 0.005
Styrene 8260B 0.002
1,1,1,2-Tetrachloroethane 82608 0.002
1,1,2,2-Tetrachloroethane 8260B 0.002
Tetrachloroethene 8260B 0.002
Toluene 8260B 0.002
1,2,4-Trichlorobenzene : 82608 0.002
1.1, 1-Trnchloroethane 82608 0.002
1,1,2-Tnichloroethane 8260B 0.002
Trichloroethene 8260B 0.002
Trchlorofluoromethane 82608 0.002
1,2,3-Tnchloropropane 8260B 0.002
Vinyl acetate ) 8260B 0.010
Vinyl chloride | 8260B 0.002

Xylenes 8260B 0.002
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg

Acenaphthene 8270C 0.333
Acenaphthylene 8270C 0.333
Acetophenone ' 8270C 0.333
2-Acetylaminofluorene 8270C 1.670
4-Aminobiphenyl 8270C 1.670
Aniline 8270C 0.825
Anthracene 8270C 0.333
Aramite 8270C ' 0.333
Benzo(a)anthracene 8270C 0.333
Benzo(a)pyrene 8270C 0333
Benzo(b)fluoranthene 8270C 0.333
Benzo(g,h,i)perylene 8270C 0.333
Benzo(k)fluoranthene 8270C 0.333
Benzyl Alcohol 8270C 1.67
4-Bromophenylphenylether 8270C 0.333
Butylbenzylphthalate 8270C 0.333
4-Chloro-3-methylphenol 8270C 0.333
4-Chloroaniline 8270C 0.333
Chlorbenzilate 8270C 1.67
bis(2-Chloroethoxy)methane 8270C 0.333

bis(2-Chloroethyl)ether 8270C 0.333
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg’kg

bis(2-Chloroisoprepyl)ether 8270C 0.333
Bis(2-ethylhexyl)phthalate 8270C 0.333
2-Chloronaphthalene 8270C 0.333
2-Chlorophenol 8270C 0.333
4-Chlorophenylphenylether 8270C 0.333
Chrysene 8270C 0.333
Diallate 8270C 1.67
Dibenzofuran 8270C 0.333
Dibenz(a,h)anthracene _ 8270C 0.333
3.3'-Dichlorobenzidine 8270C 0.666
2,4-Dichlorophenol 8270C 0.333
2,6-Dichlorophenol 8270C 1.67
Diethylphthalate 8270C 0.333
Dimethoate 8270C 1.670
p-Dimethylaminoazobenzene ' 8270C 1.670
3,3'-Dimethylbenzidine 8270C 0.666
7,12-Dimethylbenz[alanthracene 8270C 1.67
2,4-Dimethylphenol 8270C 0.333
Dimethylphthalate 8270C 0.333
a,a-Dimethylphenethylamine 8270C 0.333

Di-n-butylphthalate 8270C 0.333
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg

4,6-Dinitro-2-methylphenol 8270C 0.825
1,3-Dinitrobenzene 8270C 1.67
1,2-Dinitrobenzene 8270C 0333
2 4-Dinitrophenol 8270C . 0.825
2,4-Dinitrotoluene 8270C 0.333
2,6-Dinitrotoluene 8270C 0.333
Di-n-octylphthalate 8270C 0.333
Dinoseb 8270C 0.333
Diphenylamine 8270C 1.67
Disulfoton 8270C 0.333
Ethylmethane sulfonate 8270C 1.67
Famphur 8270C 1.67
Fluoranthene 8270C 0.333
Fluorene 8270C 0.333
Hexachlorobenzene 8270C 0.333
Hexachlorocyclopentadiene 8270C 0.333
Hexachloroethane 8270C 0333
Hexachlorophene 8270C 0.333
Hexachloropropene 8270C 1.67
Indeno(1,2,3-cd)pyrene 8270C 0.333

Isodrin 8270C 1.670
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg

Isophorone 8270C 0.333
Isosafrole 8270C 1.670
Methapyrilene ' 8270C 1.670
3-Methylcholanthrene 8270C 1.670
Methylmethanesulfonate 8270C 1.67
2-Methyinaphthalene ' 8270C 0.333
2-Methylphenol - 8270C 0.333
3-Methylphenol 8270C 0.333
m,p-Methylphenol 8270C 0.333
Naphthalene 8270C 0333
1,4-Naphthaquinone 8270C 1.67
1-Naphthylamine 8270C 1.67
2-Naphthylamine 8270C 1.67
2-Nitroaniline 8270C 0.8325
3-Nitroaniline 8270C 0.825
4-Nitroaniline 8270C 0.825
Nitrobenzene 8270C 0.333
5-Nitro-o-toluidine 8270C 1.67
2-Nitrophenol 8270C 0.333
4-Nitrophenol 8270C 0.825

4-Nitroquinoline N-oxide 8270C 0.333
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg/kg
N-nitrosodibutylamine 8270C : 1.67
N-nitrosodiethylamine 8270C 1.67
N-nitrosodi-n-propylamine 8270C 0.333
N-nitrosodiphenylamine 8270C 0.333
N-nitrosodimethylamine 8270C 0.333
N-nitrosomethylethylamine 8270C 1.67
N-nitrosomorpholine 8270C 0.333
N-nitrosopiperidine ‘ 8270C 1.67
N-nitrosopyrrolidine 8270C 1.67
Pentachiorobenzene 8270C 1.670
Pentachloronitrobenzene 8270C 1.670
Pentachlorophenol 8270C 0.825
Phenacetin 8270C 1.670
Phenanthrene 8270C 0.333
Phenol 8270C 0.333
1,4-Phenylenediamine 8§270C 0.333
Phorate 8270C 0.333
2-Picoline . 8270C 0.333
Pronamide 8270C 1.670
Pyrene 8270C 0.333

Pyridine 8270C 0.333
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TABLE D-3 (CONTINUED) - COMPOSITE FLUFF SAMPLES PARAMETERS

PQL
PARAMETER METHOD mg'kg

Safrole 8270C 1.670
1,2,4,5-Tetrachlorobenzene 8270C 1670
2,3,4,6-Tetrachlorophenol 3270C 1.670
Tetraethylpyrophosphate 8270C 0.333
Thionazine 8270C 1.670
o-Toluidine 8270C 0.333
1,2,4-Trichlorobenzene 8270C 0.333
2,4,5-Trichlorophenol 8270C 0.825
2,4,6-Trichlorophenol 8270C 0333
0,0,0-Triethylphosphorothioate 8270C 1.670

1,3,5-Trinitrobenzene 8270C "1.670
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TABLE D-4 - DISCRETE FLUFF SAMPLE PARAMETERS

PQL
PARAMETER METHOD mg/kg
Cadmium (TCLP) 6010B/1311 1.0
‘Lead (TCLP) 6010B/1311 1.0
Aroclor 1016 8082 0.033
Aroclor 1221 8082 0.067
Aroclor 1232 8082 0.033
Aroclor 1242 8082 0.033
Aroclor 1248 8082 0.033
Aroclor 1254 ' 8082 0.033

Aroclor 1260 8082 0.033
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TABLE D-5 - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l
Antimony 6010B - 0.005
Arsenic ‘ 60108 0.005
Beryllium . ' 6010B 0.004
Cadmium 6010B 0.001
Chromium 6010B 0.005
Copper 6010B 0.010
Lead ' 6010B 0.003
Mercury 7470A 0.0002
Nickel ' 6010B 0.010
Selenium 60108 0.005
Silver 6010B 0.005
Thallium 6010B 0.002
Zinc 6010B 0.020
Cyanide 9012A 0.010 -
Sulfide 9030A 0.100
Chloride 9056,9251 1.0

Phenols 9066 0.05
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l
Aroclor 1016 8082 0.0005
Aroclor 1221 8082 0.0005
Aroclor 1232 8082 0.0005
Aroclor 1242 8082 0.00035
Aroclor 1248 8082 0.0005
Aroclor 1254 8082 0.0005
Aroclor 1260 8082 0.0005
Aldrin 8081A 0.00005
a-BHC 8081A 0.00005
b-BHC 8081A 0.00005
d-BHC 8081A 0.00005
g-BHC, Lindane 80RB1A 0.00005
Chlordane 8081A 0.00005
4.4'-DDD 8081A 0.0001
4,4 -DDE | 8081A 0.0001
4,4DDT 8081A 0.0001
Dieldrin 8081A 0.0001
Endosulfan I 8081A 0.00005
Endosulfan II 8081A 0.0001

Endosulfan sulfate | 8081A 0.0001
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

_ PQL

PARAMETER METHOD mg/l

Endrin 8081A 0.0001
Endrin aldehyde 8081A 0.0001
Heptachlor 8081A 0.0001
Heptachlor epoxide 8081A 0.00005
Methoxychlor : 8081A 0.0001

Toxaphene 8081A 0.003
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL

PARAMETER METHOD mg/1

Acetone ' 8260B 0.010
Acetonitrile 8260B 0.005
Acrolein 8260B 0.010
Acrylonitrile 8260B 0.010
Allyl chloride 8260B 0.010
Benzene 82608 0.002
Bromaodichloromethane 82608 0.002
Bromoform 82608 0.002
Bromomethane 8260B 0.002
2-Butanone 8260B 0.002
Carbon disulfide 8260B 0.002
Carbon tetrachloride 8260B 0.002
Chlorobenzene 8260B 0.002
Chloroethane : 82608 0.002
Chloroform 8260B 0.002
Chloromethane 8260B 0.002
Chloroprene 8260B 0.005
1,2-Dibromo-3-chloropropane 8260B 0.002
Dibromochloromethane 8260B 0.002
1,2-Dibromoethane 8260B 0.002

Dibromomethane 8260B 0.002
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL

PARAMETER METHOD _ mg/]
1,4-Dichloro-2-butene 8260B 0.002
1,2-Dichlorobenzene 8260B 0.002
1,3-Dichlorobenzene - 8260B 0.002
1,4-Dichlorobenzene 82608 0.002
Dichlorodifluoromethane 8260B 0.002
1,1-Dichloroethane | 8260B 0.002
1,2-Bichloroethane 8260B 0.002
1,1-Dichloroethene 8260B 0.002
1,2-Dichloroethene (total) 8260B 0.002
1,2-Dichloropropane 8260B 0.002
cis-1,3-Dichloropropene 8260B 0.002
trans-1,3-Dichloropropene 8260B 0.002
1,4-Dioxane 8260B 0.10
Ethylbenzene 8260B 0.002
Ethyl methacrylate 8260B 0.010
Hexachlorobutadiene 8260B 0.002
2-Hexanone 8260B 0.010
Todomethane 8260B 0.002
Isobutyl alcohol 8260B 0.010
Methacrylonitrile : 8260B 0.005

Methyl methacrylate 8260B 0.005
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8§ WELLS)

PQL

PARAMETER METHOD mg/1
4-Methyl-2-pentanone 8260B 0.010
Methylene chloride 8260B 0.002
Pentachloroethane 8260B 0.002
Propionitrile 8260B 0.005
Styrene 82608 0.002
1,1,1,2-Tetrachloroethane 8260B 0.002
1,1,2,2-Tetrachloroethane 8260B 0.002
Tetrachloroethene 8260B 0.002
Toluene 8260B 0.002
1,2,4-Trichlorobenzene | 8260B 0.002
1,1,1-Trichloroethane 8260B 0.002
1,1,2-Trichloroethane 8260B 0.002
Trichloroethene 8260B 0.002
Trichlorofluoromethane 8260B 0.002
1,2,3-Trichloropropane 8260B 0.002
Vinyl acetate 8260B 0.002
Viny! chloride 8260B 0.002

Xylenes 8260B 0.002
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l

Acenaphthene 8270C 0.010
~ Acenaphthylene 8270C 0.01
Acetophenone 8270C 0.010
2-Acetylaminofluorene 8270C . 0.050
4-Aminobiphenyl 8270C 0.050
Aniline 8270C 0.025
Anthracene 8270C 0.01
Aramite 8270C 0.01
Benzo(a)anthracene 8270C 0.01
Benzo(a)pyrene 8270C 0.010
Benzo(b)fluoranthene 8270C 0.01
Benzo(g,h,i)perylene 8270C 0.01
Benzo(k)fluoranthene 8270C 0.01
Benzyl Alcohol 8270C 0.05
4-Bromophenylphenylether ' 8270C 0.01
Butylbenzylphthalate 8270C 0.01
4-Chloro-3-methylphenol 8270C 0.01
4-Chloroaniline 8270C 0.01
Chlorbenzilate 8270C 0.05
bis(2-Chloroethoxy)methane - 8270C 0.01

bis(2-Chloroethyl)ether 8270C 0.01
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

_ PQL
PARAMETER METHOD mg/l
bis(2-Chloroisopropyl)ether 8270C 0.01
Bis(2-ethylhexyl)phthalate 8270C 0.01
2-Chloronaphthalene 8270C 0.01
2-Chlorophenol 8270C 0.01
4-Chlorophenylphenylether 8270C 0.01
Chrysene 8270C 0.01
Diallate 8270C 0.05
Dibenzofuran 8270C 0.01
Dibenz(a,h)anthracene 8270C 0.01
3,3-Dichlorobenzidine 8270C 0.02
2,4-Dichlorophenol 8270C 0.0l0
2,6-Dichlorophencl 8270C 0.05
Diethylphthalate 8270C 0.010
Dimethoate 8270C 0.050
p-Dimethylaminoazobenzene 8270C 0.050
3,3'-Dimethylbenzidine - 8270C 0.02
7,12-Dimethylbenz[a]anthracene 8270C 0.05
2,4-Dimethylphenol 8270C 0.01
Dimethylphthalate 8270C 0.01
a,a-Dimethylphenethylamine 8270C 0.010

Di-n-butylphthalate 8270C 0.01
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL

PARAMETER : METHOD mg/l
4,6-Dinitro-2-methylphenol 8270C 0.025
1,3-Dinitrobenzene g8270C 0.05
1,2-Dinitrobenzene 8270C 0.01
2,4-Dinitrophenol 8270C 0.025
2 4-Dinitrotoluene 2270C 0.01
2,6-Dinitrotoluene 8270C 0.01
Di-n-octylphthalate 8270C 0.01
Dinoseb - 8270C 0.01
Diphenylamine 8270C 0.05
Disulfoton 8270C 0.01
Ethylmethane sulfonate 3270C 0.05
Famphur 8270C 0.05
Fluoranthene 8270C 0.01

Fluorene 8270C 0.0l
Hexachlorobenzene 8270C 0.01
Hexachlorocyclopentadiene 8270C 0.01
Hexachloroethane 8270C 0.01
Hexachlorophene 8270C 0.01
Hexachloropropene | 8270C 0.05
Indeno(1,2,3-cd)pyrene 8270C 0.01

Isodrin 8270C 0.050
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l
Isophorone 8270C 0.01
Isosafrele 8270C 0.050
Methapyrilene ’ 8270C 0.050
3-Methylcholanthrene 8270C 0.050
Methylmethanesulfonate 8270C 0.05
2-Methylnaphthalene 8270C 0.01
2-Methylphenol 8270C 0.01
3-Methylphenol - 8270C 0.01
m,p-Methylphenol g8270C 0.010
Naphthalene 8270C 0.01
1,4-Naphthaquinone 8270C 0.05
1-Naphthylamine 8270C 0.05
2-Naphthylamine 8270C 0.05
2-Nitroaniline 8270C 0.025
3-Nitroaniline 8270C 0.025
4-Nitroaniline 8270C 0.025
Nitrobenzene 8270C 0.01
5-Nitro-e-toluidine 8270C 0.05
2-Nitrophenol 8270C 0.01
4-Nitrophenol 8§270C 0.025

4-Nitroquinoline N-oxide 8270C 0.01
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l1
N-nitrosodibutylamine 8270C 0.05
N-nitrosodiethylamine 8270C 0.05
N-nitrosodi-n-propylamine 8270C 0.01
N-nitrosodiphenylamine 8270C 0.01
N-nitrosodimethylamine 8270C 0.01
N-nitrosomethylethylamine 8270C 0.05
N-nitrosomorpholine 8270C 0.01
N-nitrosopiperidine 8270C - 0.05
N-nitrosopyrrolidine 8270C 0.05
Pentachlorobenzene 8270C 0.050
Pentachloromtrobenzene 8270C 0.050
Pentachlorophenol 8270C 0.025
Phenacetin 8270C 0.050
Phenanthrene 8270C 0.010
Phenol 8270C 0.010
1,4-Phenylenediamine- ‘ 8270C 0.010
Phorate 8270C 0.010
2-Picoline 8270C 0.010
Pronamde 8270C 0.050
Pyrene 8270C 0.010

Pyridine 8270C 0.010
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TABLE D-5 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL

PARAMETER METHOD mg/l
Safrole 8270C 0.050
1,2,4,5-Tetrachlorobenzene 8270C : 0.050
2,3,4,6-Tetrachlorophenol 8270C 0.050
Tetraethylpyrophosphate 8270C 0.100
Thionazine 8270C 0.050
o-Toluidine 8270C 0.010
1,2,4-Trichlorobenzene 8270C 0.010
2,4,5-Trichlorophenol ‘ 2270C 0.025
2,4,6-Trichlorophenol 8270C 0.010
0,0,0-Triethylphosphorothioate 8270C 0.050

1,3,5-Trnitrobenzene - 8270C 0.050
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TABLE D-6 - GROUNDWATER PARAMETERS (3 WELLS, APPENDIX IX)

PQL
PARAMETER _ METHOD mg/]
Antimony 6010B 0.005
Arsenic - 6010B 0.005
Barium 6010B 0.010
Beryllium 6010B 0.004
Cadmium 6010B 0.001
Chromium 6010B 0.005
Cobalt 6010B 0.020
Copper 6010B 0.010
Lead 6010B 0.003
Mercury 7470A 0.0002
- Nickel 6010B 0.010

Selenium 6010B 0.005
Silver 6010B 0.005
Thallium 6010B 0.002
Tin 6010B 0.050
Vanadium 6010B 0.020
Zinc 6010B 0.020
Cyanide 9012A 0.010

Sulfide 9030A 0.100
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TABLE D-6 (CONT.) -GROUNDWATER PARAMETERS (3 WELLS, APPENDIX
IX) '

PQL

PARAMETER METHOD mg/l

2,4-D 8151 A 0.005
245-T 8151A 0.0005
2,4,5-TP (Silvex) 8151A 0.0005
Aroclor 1016 8082 0.0005
Aroclor 1221 8082 0.0005
Aroclor 1232 8082 0.0005
Aroclor 1242 8082 0.0005
Aroclor 1248 8082 0.0005
Aroclor 1254 8082 0.0005
Aroclor 1260 8082 0.0005
Aldrin 8081A 0.00005
a-BHC 8081A 0.00005
b-BHC 8081A 0.00005
d-BHC 8081A 0.00005
g-BHC, Lindane 8081A 0.00005
Chlordane 8081A 0.00005
4 4'-DDD _ 8081A 0.0001
4,4-DDE : 8081A 0.0001

4.4DDT 8081 A 0.0001
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TABLE D-6 (CONT.) -GROUNDWATER PARAMETERS (3 WELLS, APPENDIX
IX) ,

PQL

PARAMETER METHOD mg/l

Dieldrin 8081A 0.0001
Endosulfan I 8081A 0.00005
Endosulfan 1l 8081A 0.0001
Endosulfan sulfate 8081 A 0.0001
Endrin 8081A 0.0001
Endrnin aldehyde 8081A 0.0001
Heptachlor 8081A 0.0001
Heptachlor epoxide 8081A 0.00005
Methoxy chlor 8081A 0.0001

Toxaphene _ 8081A 0.003
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL

PARAMETER METHOD mg/i

Acetone _ ‘ 8260B 0.010
Acetonitrile 82608 _ 0.005
Acrolein 82608 0.010
Acrylonitrile 8260B 0.010
Allyl chloride 8260B 0.010
Benzene 8260B 0.002
Bromodichloromethane 82608 0.002
Bromoform 82608 0.002
Bromomethane 8260B 0.002
2-Butanone 8260B 0.002
Carbon disulfide 8260B 0.002
Carbon tetrachloride 8260B 0.002
Chlorobenzene 8260B 0.002
Chloroethane | 8260B 0.002
Chloroform 8260B 0.002
Chloromethane 82608 0.002
Chloroprene 8260B 0.005
1,2-Dibromo-3-chloropropane : 8260B 0.002
Dibromochloromethane 8260B 0.002
1,2-Dibromoethane ' 8260B 0.002

Dibromomethane 82608 0.002
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

: PQL
PARAMETER METHOD mg/1
1,4-Dichloro-2-butene 8260B 0.002
1,2-Dichlorobenzene 3260B 0.002
1,3-Dichlorobenzene | 82608 0.002
1,4-Dichlorobenzene 8260B 0.002
Dichlorodifluoromethane 8260B 0.002
1,1-Dichloroethane 2260B 0.002
1,2-Dichioroethane 8260B 0.002
1,1-Dichloroethene 8260B 0.002
1,2-Dichloroethene (total) 8260B 0.002
1,2-Dichloropropane 8260B 0.002
cis-1,3-Dichloropropene 8260B 0.002
trans-1,3-Dichloropropene 8260B 0.002
1,4-Dioxane 8260B 0.10
Ethylbenzene 8260B 0.002
Ethyl methacrylate - 8260B - 0.010
Hexachlorobutadiene 8260B 0.002
2-Hexanone 2260B 0.010
Iodomethane 8260B 0.002
Isobutyl alcohol 8260B 0.010
Methacrylonitrile 8260B 0.005

Methyl methacrylate 8260B 0.005
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l
4-Methyl-2-pentaneone : 8260B 0.010
Methylene chloride 8260B 0.002
Pentachloroethane 8260B 0.002
~ Propionitrile 8260B G.0035
Styrene 8260B 0.002
1,1,1,2-Tetrachloroethane 8260B 0.002
1,1,2,2-Tetrachloroethane 8260B 0.002
Tetrachloroethene 8260B . 0.002
Toluene 8260B 0.002
1,2,4-Trichlorobenzene 82608 0.002
1,1,1-Trichlorcethane 82608 0.002
1,1,2-Trichloroethane 8260B 0.002
Trichloroethene 8260B 0.002
Trichlorofluoromethane 8260B 0.002
1,2,3-Trichloropropane 8260B 0.002
Vinyl acetate 8260B 0.002
Vinyl chloride - 8260B 0.002

Xylenes 8260B 0.002
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (§ WELLS)

PQL
PARAMETER METHOD mg/l
Acenaphthene 8270C 0.010
Acenaphthylene 8270C 0.01
Acetophenone 8270C 0.010
2-Acetylaminofluorene 8270C 0.050
4- Aminobipheny! 8270C 0.050
Aniline 8270C 0.025
Anthracene 8270C 0.01
Aramite _ 8270C 0.01
Benzo(a)anthracene 8270C 0.01
Benzo(a)pyrene 8270C 0.010
Benzo(b){luoranthene 8270C 0.01
Benzo(g,h,)perylene 8270C 0.01
Benzo(k)fluoranthene 8270C 0.01
Benzyl Alcohol 8270C 0.05
4-Bromophenylphenylether g8270C 0.01
Butylbenzylphthalate 8270C T 001
4-Chlors-3-methylphenol 8270C 0.01
4-Chloroamline - 8270C 0.01
Chlorbenzilate 8270C 0.05
bis(2-Chloroethoxy)methane 8270C 0.01

bis(2-Chloroethyl)ether 8270C 0.01
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/1
bis(2-Chloroisopropyl)ether 8270C 0.01
Bis(2-ethylhexyl)phthalate 8270C 0.01
2-Chloronaphthalene 8270C 0.01
2-Chlorophenol 8270C 0.01
- 4-Chlorophenylphenylether 8270C 0.01
Chrysene 8270C 0.01
Diallate 8270C 0.05
Dibenzofuran 8270C 0.01
Dibenz(a,h)anthracene 8270C 0.01
3,3"-Dichlorobenzidine 8270C 0.02
2,4-Dichlorophenoi 8270C 0.010
2,6-Dichlorophenol 8270C 0.05
Diethylphthalate 8270C 0.010
Dimethoate 8270C 0.050
p-Dimethylaminoazobenzene 8270C 0.050
3,3'-Dimethylbenzidine 8270C 0.02
7,12-Dimethylbenz[a]anthracene 8270C 0.05
2,4-Dimethylphenol 8270C 6.01
Dimethylphthalate 8270C 0.01
a,a-Dimethylphenethylamine 8270C 0.010

Di-n-butylphthalate _ - 8270C 0.01
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l
4,6-Dinitro-2-methylphenol 8270C 0.025
1,3-Dimitrobenzene 8270C 0.05
1,2-Dinitrobenzene 8270C 0.01
2,4-Dinitrophenol 8270C 0.025
2,4-Dinitrotoluene 8270C 0.01
2,6-Dinitrotoluene 8270C 0.01
Di-n-octylphthalate 8270C 0.01
Dinoseb 8270C 0.01
Diphenylamine 8270C 0.05
Disulfoton 8270C 0.01
Ethylmethane sulfonate 8270C 0.05
Famphur 8270C 0.05
Fluoranthene 8270C 0.01
Fluorene 8270C 0.01
Hexachlorobenzene 8270C 0.01
Hexachlorocyclopentadiene 8270C 0.01
Hexachloroethane 8270C 0.01
Hexachlorophene 8270C 0.01
‘Hexachloropropene 8270C 0.05
Indeno(1,2,3-cd)pyrene 8270C 0.01

Isodrin 8270C 0.050
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS 8 WELLS)

PQL
PARAMETER METHOD mg/l
Isophorone 8270C 0.01
Isosafrole 8270C 0.050
Methapyrilene 8270C 0.050
3-Methylcholanthrene 8270C 0.050
Methylmethanesulfonate 8270C 0.05
2-Methylnaphthalene 8270C 0.01
2-Methylphenol 8270C 0.01
3-Methylphenol 8270C 0.01
m,p-Methylphenol 8270C 0.010¢
Naphthalene §270C 0.01
1,4-Naphthaquinone 8270C 0.05
1-Naphthylamine 8270C 0.05
2-Naphthylamine 8270C 0.05
2-Nitroaniline 8270C 0.025
3-Nitroaniline ' 8270C 0.025
4-Nitroaniline 8270C 0.025
Nitrobenzene 8270C 0.01
5-Nitro-o-toluidine 8270C ~ 0.05
2-Nitrophenol - 8270C 0.01
4-Nitrophenol 8270C 0.025

4-Nitroquinoline N-oxide 8270C 0.01
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TABLE D-6 {CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL
PARAMETER METHOD mg/l
N-nitrosodibutylamine 8270C 0.05
N-nitrosodiethylamine 8270C 0.05
N-nitrosodi-n-propylamine 8270C - 001
N-nitrosodiphenylamine 8270C 0.01
N-nitrosodimethylamine 8270C 0.01
N-nitrosomethylethylamine 8270C 0.05
N-nitrosomorpholine 8270C 0.01
N-nitrosopipendine 8270C 0.05
N-nitrosopyrrolidine 8270C 0.05
Pentachlorobenzene 8270C 0.050
Pentachloronitrobenzene 8270C 0.050
Pentachlorophenol 8270C 0.025
Phenacetin 8270C 0.050
Phenanthrene 8270C 0.010
Phenol 8270C 0.010
1,4-Phenylenediamine 8270C 0.010
Phorate 8270C 0.010
2-Picoline 8270C 0.010
Pronamide 8270C 0.050
Pyrene g270C 0.010

Pyridine 8270C 0.010
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TABLE D-6 (CONTINUED) - GROUNDWATER PARAMETERS (8 WELLS)

PQL

PARAMETER METHOD mg/l

Safrole 8270C 0.050
1,2,4,5-Tetrachlorobenzene 8270C 0.050
2,3,4,6-Tetrachlorophenol 8270C 0.050
Tetraethylpyrophosphate 8270C 0.100
Thionazine 8270C 0.050
o-Toluidine 8270C 0.010
1,2,4-Trichlorobenzene 8270C 0.010
2,4,5-Trichlorophenol 8270C 0.025
2,4,6-Trichlorophenol 8270C 0.010
0,0,0-Triethylphosphorothioate 8270C 0.050

1,3,5-Trinitrobenzene 8270C 0.050
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TABLE D-6 (CONT.) -GROUNDWATER PARAMETERS (3 WELLS, APPENDIX
IX)

PQL
PARAMETER METHOD mg/l
Kepone ' 8141A 0.001
Methylparathion 8141A 0.001
Parathion 8141A 0.001
2,3,7,8-Tetrachlorodibenzo-o-dioxin 8280A/8290 10 ppt/10-100 ppq
Polychlorinated dibenzofurans; PCDFs 8280A/8290 10 ppt/10-100 ppq
Polychlorinated dibenzo-p-dioxins; PCDDs 8280A/8290 .

10 ppt/10-100 ppq
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